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o0pa3oBaTeIbHBIX MTPOTrPamMM, 0JJ0OPEHHBIX (heepabHBIM y4eOHO-METOIUUECKIM
o0BeauHEHNEM 1o 001eMy obpaszoBanuio (mpoTokoi ot § anpens 2015t. Ne 1/5).



http://fgosreestr.ru/. , npuMepHO# mporpammbl BocnuTanus (mpotokoa YMO ot 2
utoHs 2020 roga Ne2/20).

Anre6bpa

1. Mlnanupyembie pe3yJIbTAThI H3yUeHHUs Y4eOHOT0 peaMeTa

[Iporpamma obecrieunBaeT JOCTHKEHHE CISAYIONIMX PE3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON
POTPaMMbI OCHOBHOTO 00IIIeTro 00pa30BaHus:

JAUYHOCMHbLE:

1) copMHUPOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH,
00yJaromUXCsl K CAMOPA3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUH K O0yYEHHUIO U
MIO03HAHUIO, BBIOOPY NANbHEHIIIero 00pa3oBaHus Ha 0a3e OPUESHTHPOBKH B MUpPE TIpodeccuil u
pohecCuOHANBHBIX IPEANOYTEHUH, OCO3HAHHOMY TOCTPOCHUIO UHIMBUyaIbHON
00pa30BaTeNbHON TPACKTOPHH C YYETOM YCTOMUMBBIX TTO3HABATEIILHBIX HHTEPECOB;

2) chopMUPOBAaHHOCTH IEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIECTBCHHOM MPaKTHKH;

3) cpopMHUPOBAaHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIMMHU M MIIAIIINMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH yueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUAX JAESITEIbHOCTH;

4) yMeHue ACHO, TOYHO, TPaMOTHO M3JIaraTb CBOU MBICJIHM B YCTHOW M IMCbMEHHOM peyH, IOHUMATh
CMBICJI ITIOCTaBJIEHHOM 3a/1a4M, BBICTPAUBATh apI'yMEHTALIUIO, IPUBOJAUTH IIPUMEPHI U
KOHTPIPUMEDBIL;

5) npencraBiieHrne 0 MaTeMaTHYECKON HayKe Kak cepe 4elIoBEeUeCKON AesITeIbHOCTH, 00 Tanax eé
pa3BUTHSL, O €€ 3HAUUMOCTH [T Pa3BUTHS IUBUIN3AIUH;

6) KPUTHYHOCTH MBIIIJICHHS, YMEHHE PACO3HABATh IOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJINYATh TUNIOTE3Y OT (aKTa;

7) KpeaTUBHOCTH MBILIUICHUS, MHUIIMATHBA, HAXOJUYUBOCTh, AKTUBHOCTh TIPU PEIICHUU
anreOpanvecKux 3ajady;

8) yMeHHE KOHTPOJIUPOBATH MPOIECC U PE3yabTAT yueOHON MaTEMaTHYECKOMN JACSITEIHHOCTH;

9) ciocoOHOCTH K IMOLMOHAILHOMY BOCIIPUSATHIO MaTEMaTUUECKUX OOBEKTOB, 3a/1a4, PEeIIeHUH,
pacCyKJIECHUH.

1.ITaTpuoTHYecKoe BOCIMTAHHUE:

OCO3HAaHUE  POCCUMCKOM  TIPKIAHCKOW  MJIEHTUYHOCTM B IIOJMKYJIBTYPHOM U
MHOTOKOH()E€CCHOHAJIBHOM OOILECTBE, NPOSBICHUE HHTEpeca K IO3HAHUIO DPOAHOTO S3BIKA,
ucropuu, KynbTypbl Poccuiickonn denepanuu, cBOero Kpas, HapoaoB Poccuu; 1eHHOCTHOE
OTHOLIEHHE K JOCTH)KEHMSAM cBoel Pommabel — Poccum, K Hayke, HCKYCCTBY, CIIOPTY,
TEXHOJIOTUSIM, OOEBBIM IMOJBUTAM M TPYAOBBIM JOCTIDKEHUSIM HApoJa; YBaKEHHE K CHMBOJIaM
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Poccun, rocymapcTBEHHBIM Mpa3JHUKAM, HCTOPUYECKOMY M MPUPOAHOMY HACIEOUI0 U
NaMATHUKaM, TPAJUIUSAM pa3HBIX HAPOJOB, NMPOKUBAIOIIMX B POJHON CTpaHe;pOpMHpPOBAHUE
YyBCTBA TOPIOCTH 3a CBOWO PoauHY, OTBETCTBEHHOIO OTHOIICHHS K BBIIOJIHEHUIO
KOHCTUTYIIMOHHOTO JloJra — 3amure OTeyecTna.

2.I'pakaaHcKoe BOCIINTAHME:

TOTOBHOCTH K BBIIIOJIHCHUIO 06H3aHHOCTCﬁ rpaxxiaivHa v pcajim3alliu €ro IpaB, YBa)XKCHHUC
npaB, CBOOOJ M 3aKOHHBIX HHTEPECOB JPYruX JIOJEH; aKTUBHOE Y4YacTHE B YKU3HU CEMBH,
OpraHu3ali, MECTHOTO COOOIIECTBAa, POJHOTO Kpas, CTPaHbl, HENpUATHE IIOOBIX (opMm
9KCTpeMH3Ma, AMCKPUMUHALMU; MOHUMAaHHE POJIM Pa3IUYHBIX COLMAIBHBIX WHCTUTYTOB B
JKU3HU 4EJOBEKa; TMpeJCTaBleHHe 00 OCHOBHBIX TpaBaxX, CBOOOJAaX U O0OA3aHHOCTSX
rpaXJIaHWHA, COLMANBHBIX HOPMax M MpaBWIaX MEXKIWYHOCTHBIX  OTHOIICHUH B
NOJHUKYJABTYPHOM ¥ MHOTOKOH(ECCHOHAJIHLHOM OOIIECTBE; IMpEICTaBICHUE O Crocodax
MPOTUBOACUCTBUSA KOPPYMHIMH; TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOM NeATeIbHOCTH,
CTPECMJICHUC K B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIM, AKTUBHOC Y4YaCTUC B MIIKOJIBHOM
CaMOYIPAaBJIEHUU; TOTOBHOCTh K YYacTHUI0O B T'YMaHUTAPHOM EATEIbHOCTH (BOJOHTEPCTBO,
MTOMOIIIb JIFOJISIM, HY>KIAIOIITUMCS B HEH);

c(OpMUPOBAHHOCTh AKTUBHOM >KU3HEHHOM MO3UIMH, YMEHUN W HABBIKOB JIMYHOTO Y4acTHS B
obecrieueHnH Mep OE30MaCHOCTH JIMYHOCTH, OOIIIECTBA U TOCY/AapCTBA;

NMOHMMAaHWe W TMpu3HaHue ocoboii pomu Poccum B obecriedeHHH TOCYAapCTBEHHOW H
MEXIYHApOAHOU 06€30MacHOCTH, 00OPOHBI CTPAHBI, OCMBICIICHHE POJIM FOCyAapcTBa U 00IIeCTBa
B PEIICHUU 33/1aY 3alUThl HACEJICHHs OT OMACHBIX W YPE3BBIYANHBIX CUTYyallUd MPUPOIHOTO,
TEXHOTEHHOTO ¥ COIIMAIBHOTO XapaKTepa;

3HaHWE M TMOHMMAaHHE pOJIM TOCyJapcTBa B MPOTUBOACUCTBUM OCHOBHBIM BbI30BaM
COBPEMEHHOCTHU: TEPPOPHU3MY, IKCTPEMHU3MY, HE3aKOHHOMY PAaCHpPOCTPAHEHUIO HAPKOTUYECKHUX
CpPEeICTB, HempusAThe JIOObIX (opM OSKCTpemMusMa, AUCKPUMHHALUHK, (OPMUPOBAHUE
BEPOTEPIUMOCTH, YBOKUTEILHOTO U JOOPOXKEIATEIHHOTO OTHOUICHHS K IPYTOMY YEJIOBEKY, €ro
MHEHUIO, Pa3BUTHE CIIOCOOHOCTH K KOHCTPYKTUBHOMY AHANIOTY C JPYTHUMH JIFObMHU.

3. /lyxoBHO-HpaBCTBEeHHOE BOCIIMTAHHUE:

OpUEHTAIlMsl Ha MOpaJbHBIE IEHHOCTH W HOPMBI B CHUTYAIlUSX HPABCTBEHHOTO BBIOOPA;
T'OTOBHOCTH OIICHUBATH CcBOE MOBEACHUEC U TIOCTYIIKHU, @ TAKKC IMMOBCACHUC U IMOCTYIIKU APYTHUX
Jqroiel C TMO3UIUM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHUS MOCIEICTBUI
IMOCTYIIKOB;, AKTHBHOC HCIIPUATHC aACOLHUAIBHBIX IIOCTYIIKOB, CBO6OI[a U OTBETCTBCHHOCTH
JUYHOCTH B YCIIOBUSAX UHIWBUIYaIbHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA;

pa3BUTHE OTBETCTBEHHOTO OTHOIIEHUS K BEJCHHIO 3JI0POBOTO 00pasza >KW3HU, HMCKIIOYAIOINIETO
yrnoTpebieHue HApKOTHKOB, aJKOTOJs, KypeHHs M HAaHECEHHWE WHOro Bpela COOCTBEHHOMY
3JI0POBBIO H 3JIOPOBBIO OKPYKAOIIHX;

(dopMHpOBaHUE JTUYHOCTH 0€30MaCHOTO THUIA, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHMS K
JTUYHOM 0€301MaCHOCTH U 0€30MaCHOCTH PYTUX JIFOJICH.

4.JcTeTHYeCKOE BOCIUTAHME:

dbopMHUpOBaHKE TAPMOHUYHON JIMYHOCTH, PA3BUTHE CMOCOOHOCTH BOCIIPUHUMATH, IIEHUTH U
CO3/1aBaTh MPEKPACHOE B MIOBCEIHEBHON KHU3HH;

NOHMMaHWE B3aMMO3aBUCUMOCTH CUYACTIMBOTO FOHOIIECTBA W 0E30IacHOTO JIMYHOTO
MOBEJICHNS B IOBCEAHEBHOM KU3HHU.

5.l{leHHOCTH Hay4YHOTO TO3HAHMUSL:

OpHEHTAIlUsl B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX HpEeACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA 4YCIOBCKA, MNPUPOAbI U O6HI€CTB3, B3aHUMOCBA3IX
4eJoBEeKa C MPUPOAHON M COLMAIBHOM Cpeloil; OBNIaJieHWe OCHOBHBIMH HaBBIKAMU HCCIIE-
JIOBATEIIbCKOM NIeATEIbHOCTH, YCTAHOBKA HA OCMBICICHHE OTBITA, HAOIIOJACHUHN, TIOCTYITKOB H
CTpEMJIEHHE COBEPIICHCTBOBATh MYTH JOCTHXKEHHMS WHAMBHUIYAIbHOTO M KOJUJICKTUBHOIO
OJaromnosy4us;



(GopMHpOBaHHE COBPEMEHHON Hay4yHOM KapTHHBI MHpa, MOHMMaHHME NPUYUH, MEXaHU3MOB
BO3HUKHOBEHHsI W TIIOCIEACTBUM PpACIPOCTPAHEHHBIX BHUAOB OINACHBIX M YPE3BBIYAMHBIX
CUTyallui, KOTOpblE MOTYT IPOM30HTH BO BpeMs INpeObIBaHMS B Pa3IUYHBIX cperax (B
MOMEIICHUH, Ha YJIHUIE, HAa TIPUPOJE, B OOIIECTBEHHBIX MECTaX U Ha MACCOBBIX MEPOIPUSATHSIX,
IpY KOMMYHMKALUU, IPH BO3JICHCTBUM PUCKOB KYJIbTYPHOH cpelibl);

YCTAaHOBKa HAa OCMBICIIEHUE OIbITA, HAOJIOJACHUI M MOCTYIKOB, OBJIAJEHHE CIOCOOHOCTBIO
OLIEHMBaTb U TPOTHO3MPOBATh HEOJArONpUATHBIE (AKTOPbl OOCTAHOBKM W IPUHUMATh
000CHOBAHHBIE PELLIECHUS B ONACHOH (UpE3BbIYAHON) CUTYalluu ¢ YYETOM pEaJIbHBIX YCIOBUM U

BO3MOXHOCTEH.
6. dusmnyueckoe BOCHUTAaHUE, (HOPMHUPOBAHHE KYJIBTYPHl 3J0POBBS M SMOIMOHAIBHOTO
Oyraromoydus:

MOHMMAHNUE TUYHOCTHOTO CMBICIIA U3YYCHHS YIEOHOTO MpeIMeTa MaTeMaTHKa, €ro 3HauYeHUs

JUIst 0€30IacHOM M MPOAYKTUBHOM JKU3HEIEATEIbHOCTH YeloBeKa, 00IIECTBA U FOCY1apCTBa;

OCO3HAHME LEHHOCTH >KU3HHU; OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3JI0POBbIO M YCTAaHOBKA Ha
3M0pOBBIM  00pa3 JKW3HM (3J0pOBOE MHTAaHUE, COOJIOJEHUE TUTHMEHUYECKUX IIPaBHI,
COQIAaHCHUPOBAHHBIA PEKUM 3aHATHH M OTAbIXA, peryjspHas Qu3nueckas AaKTUBHOCTH);
OCO3HAHHE TIOCIEACTBUM ¥ HENPHUATHE BPEIHBIX NPUBBIYEK (YHNOTpEOIEHHE aJKOTOJIA,
HApPKOTHUKOB, KYpPEHHE) W WHBIX (GopM Bpena g (PU3UIECKOro W TCUXHUYECKOTO 370POBbBS;
coOirofieHre TMpaBUil OE30MaCHOCTH, B TOM YHCIE HABHIKOB O€30MAaCHOTO TMOBEICHHS B
WHTEPHET-CPEe/Ie; CIMOCOOHOCTh aJalTUPOBATHCA K CTPECCOBBIM CHUTYAlMSIM M MEHSIOUIUMCS
COLIMATIbHBIM, WH(GOPMALMOHHBIM U TPUPOJHBIM YCIOBUSM, B TOM 4YHUCIE€ OCMBICIHBAs
COOCTBEHHBIN OMBIT M BBICTpauBas JajdbHEHIIINE 1IeIIH;

YMEHHE MPUHUMATh ce0s U IPYTHX, HE OCYKIas;

YMEHUE OCO3HABaTh SMOIMOHAIBHOE COCTOSIHUE Ce0si M JIPYyTruX, YMETb YIPaBIITh
COOCTBEHHBIM SMOIMOHATBHBIM COCTOSTHUEM;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIieKCHU, TPU3HAHKE CBOETO IpaBa Ha OIMMOKY M TaKOTO JKe
1paBa APyroro 4eiaoBeKa.

7. TpynoBoe BocnuTaHue:

YCTaHOBKA Ha AaKTUBHOE y4YyaCTHE B pEIICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEeMbH,
OpraHu3aIyu, ropojaa, Kpas) TEXHOJIOTHYECKOW M COIMAaIbHON HAaNpaBJIEHHOCTH, CIIOCOOHOCTH
VHUIMUPOBATh, IUIAHUPOBATh MU CAMOCTOSITEJIBHO BBIINOJHATH TaKOINO POJAA JESITEIbHOCT;
WHTEPEC K MPAKTUYECKOMY U3Y4YEHHUI0 Tpodeccuili u Tpyaa pa3IuyHOTO poja, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUS H3y4yaeMOro MPEeJIMETHOTO 3HaHHs; OCO3HAHUE BAXKHOCTH OOYyYeHHS Ha
MPOTSDKEHUH BCEM JKU3HU I YCIEMIHOM TPO(ECCHOHATBLHON MESITEIbHOCTH W pPa3BUTHE
HEOOXOJUMBIX YMEHUH AJisi TOr0; TOTOBHOCTh AJAaNTUPOBATHCS B MPOPECCHOHANBHON Cpee;
YBaXXEHUE K TPYAY U pe3yJdbTaTaM TPYIO0BOU NEATEIbHOCTH; OCO3HAHHBIM BHIOOP U MOCTPOCHHE
WHAVBUAYAIbHON TpaeKTOpPUU OOpa30BaHHUS U >KU3HEHHBIX IUIAHOB C Y4YETOM JHMYHBIX H
0OLIECTBEHHBIX MHTEPECOB U IOTPEOHOCTEH;

OBJIQJICHUE YMEHUSAMHU OKa3blBaTh IEPBYIO IOMOILIb MOCTPAJABIIMM IIPU IIOTEPE CO3HAHUS,
OCTAHOBKE JIbIXaHHS, HAPYXKHBIX KPOBOTCYEHHUAX, MOMAJAaHUM WHOPOAHBIX TEI B BEPXHHUE
IbIXaTeNbHBIE MYTH, TpaBMaxX pa3IMYHBIX o0JacTeld Tena, OXorax, OTMOPOXKEHUSX,
OTpaBJICHUSIX;

YCTaHOBKAa Ha OBJAJEHHUE 3HAHUSIMU UM YMEHUSAMH MNPEAYINPEKIACHUS ONACHBIX U
Ype3BBIYANHBIX CUTYyaIllMii, BO BpeMs MpeObIBaHUS B PA3IUYHBIX Cpenax (B MOMEIICHWH, Ha
yIuIle, Ha MPUPOE, B OOIIECTBEHHBIX MECTaX M Ha MAaCCOBBIX MEPONPUSITUSAX, TP KOMMYHHUKA-
IIAW, TIPU BO3JCHCTBUN PUCKOB KYJIBTYPHOUH CPEJIbI).

8. JK0JI0rTHYecKOe BOCIIMTAHUE:
OpHMEHTAllMs] Ha MPUMEHEHHWE 3HAHUW M3 COUMAIBHBIX M €CTECTBEHHBIX HAYK JUIS PEIICHUS 3a/1ad B
obnacTu OKpyKarolleil Cpeapl, MIaHUPOBAaHUS IMOCTYIKOB W OIICHKM UX BO3MOXKHBIX
MOCJEACTBUI I OKPYXKAIOIIEH Cpellbl; TOBBIIIEHWE YPOBHS JKOJOTHYECKOM KYJIBTYPHI,
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OCO3HaHUE TII00aJBLHOTO XapakTepa AKOJOTHYECKHUX MPOOJIeM M MyTEeH WX PEIICHHS; aKTUBHOE
HEINpUATUE JEHUCTBUN, NMPUHOCAIIMX BpPEI OKPYKAIOIIEH Cpele; OCO3HAHUE CBOEH POJIM Kak
rpakJIaHWHA M TOTPEOUTENsI B YCIOBHUSIX B3aWMOCBSI3U MPUPOIHON, TEXHOJOTUYECKOW H
COLMAIIBHOM Cpell; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOM AEATEIBHOCTH 3KOJIOTMYECKOMN
HaIpaBJICHHOCTH;

OCBOCHME OCHOB 3KOJIOTMUECKOW KYJbTYPbl, METOJOB MPOEKTUPOBAHUS COOCTBEHHOMU
0e30macHOM XKH3HEAEATEILHOCTH C YIETOM MTPUPOIHBIX, TEXHOTEHHBIX U COITMATIBHBIX PHCKOB Ha
TEPPUTOPHUU ITPOKUBAHMUSL.

Memanpedmemnble:

1) ymeHue caMOCTOSTENbHO TJIaHUPOBATh AJIbTEPHATUBHBIC TTYTHU JTOCTHXKCHUS 1I€JIeH, 0OCO3HAHHO
BbIOUpaTh Hanboee 3heKTUBHBIE CIIOCOOBI PEIIeHUsT yUeOHBIX U MTO3HABATENIBHBIX 3a/1a4.

2) yMEHHE OCYIIECTBIIATh KOHTPOJIb 10 PE3YJIbTATy U 0 CIIOcO0y NEHCTBUS HA YPOBHE
MIPOM3BOJILHOTO BHUMAHHUS U BHOCUTHh HEOOXOIUMbIC KOPPEKTHUBBI

3) yMeHue aIcKBaTHO OIICHUBAThH MPABUILHOCTh WJIM OLTMOOYHOCTh BBITIOJHEHUS Y4eOHOM 3a/1auH,
e€ 00OBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ pelleHus,

4) 0CO3HAaHHOE BJIAJICHUE JIOTHYECKUMU JICUCTBUSIMH OTIPEICIICHUS TTOHITHIA, 0000IIeHUS,
YCTaHOBJICHHSI aHAJIOTUH, KJ1acCU(UKAIIMKA HA OCHOBE CAMOCTOATEILHOTO BEIOOPA OCHOBAHUI U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBS3CH;

5) yMeHue ycTaHaBIMBATh MPUYHMHHO-CIIEICTBEHHBIC CBSA3H; CTPOUTH JJOTHUECKOE PACCYKICHHE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHUe CO3/1aBaTh, IPUMEHSTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJIEIIH
Y CXEMBI ISl pellieHrs YIeOHBIX U MO3HABATEIHHBIX 33]1a4;

7) yMeHHEe OpraHU30BbIBATH yUEOHOE COTPYIHNYECTBO H COBMECTHYIO NESATENBHOCTh C YUUTEIEM U
CBEPCTHUKAMHU: OTIPEEIATh 1EH, pacnpeaesenne GyHKIUN U posie y4aCTHUKOB,
B3aMMOJIeicTBHE U 001IMe crIocOOBI paboThl; yMEHHE paboTaTh B TPYyIIe: HAXOAUTH olIiee
pelieHue u pa3pemarb KOHQIMKTH Ha OCHOBE COTJIaCOBaHUS MO3UIIMNA U yU€Ta HUHTEPECOB,
CIIymath naptaépa; GopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) chopMHUPOBAHHOCTH YU€OHOM U 0OIIEOIH30BATEIHCKON KOMIIETEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHUsl H(OPMAUMOHHO-KOMMYHHUKAIMOHHBIX TexHoiorui (MKT-komneTeHTHOCTH);

9) nmepBOHAYANIbHBIE TIPEACTABICHHS 00 UCIX U O METO/IaX MAaTEMAaTHUKH KaK 00 YHUBEPCATbHOM
A3bIKE HAYKU U TEXHHUKHU, O CPEACTBE MOJIETMPOBAHUS SABJICHUM U MPOIIECCOB;

10) ymeHue BUAETh MAaTEMATHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIUHU B APYTHX
TUCITUIIINHAX, B OKPYKAIOIICH KU3HU;

11) ymeHre HaXOUTh B PA3IMYHBIX UICTOUYHUKAX WH(POPMAIIHIO, HEOOXOIUMYIO /IS PEIICHUS
MaTeMaTHYECKUX MPoOIeM, U MPEICTABIATh €€ B MOHATHOU (hopMe; MPUHUMATh PEIICHUE B
YCIIOBUSX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(DOpMAaLINK;

12) ymeHue MOHUMATh M UCIIOJIb30BaTh MATEMATHUECKUE CPEICTBA HATTISITHOCTH (PUCYHKH,
YEPTEKU, CXEMBI | JIP.) IS WULTIOCTPALU, HHTEPIPETAINH, apTYMEHTAIINH,;

13) ymeHue BBIABUTATh TUTIOTE3bI MPU PEIICHUH YIEOHBIX 33]1a4 U TIOHUMATh HEOOXOJUMOCTh UX
MIPOBEPKHU;

|4) yMeHUe TPUMEHSATh WHAYKTUBHBIE U IEAYKTUBHBIE CIIOCOOBI PACCYKACHHMA, BUJETh PA3TUIHbBIE
CTpaTeTuu PEeIIeHUs 3a/1a4;

15) noHnmMaHue CyIIHOCTH AITOPUTMUYECKUX MPEANUCAHUN U YMEHUE IEMCTBOBAThH B
COOTBETCTBUU C MIPETIOKEHHBIM aJITOPUTMOM;



16) ymeHne caMOCTOSITETFHO CTABUTh 1M, BBIONPATh U CO3JaBATh aJTOPUTMBI ISl PELICHUS
y4eOHBIX MaTeMaTHUECKUX MPooIem;

17) ymeHre IIIaHuPOBATh M OCYIECTBIATH JICSTEIBHOCTD, HAPABICHHYIO Ha PELICHUE 3a/1a4
HCCIIE0BATEIbCKOTO XapaKTepa.

npeomemmubwie:

1) ymenue paboraTh ¢ MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYpHUPOBAaHUE, U3BJICUEHHE HEOOXOAUMOM
uH(OPMALIKH), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICIIM B YCTHOM M MMCBbMEHHOW peuH,
IIPUMEHSISI MATEMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, HCIIOJIB30BATh PA3JIMYHBIC A3BIKU
MaTEeMaTHKH (CIOBECHBII, CHMBOJINYECKUH, rpaduieckuii), 000CHOBBIBATH CY>KICHHS, TPOBOIUTH
KJ1accU(pUKaLUIO, I0Ka3bIBaTh MATEMaTHUECKUE YTBEP)KICHMS,;

2) BrajieHre 0a30BbIM OHATUHHBIM allapaToM: UMETh MPEICTABICHUE O YHCIE, BIaJICHUE
CUMBOJIBHBIM SI3IKOM aJIreOphl, 3HAaHKUE YJICMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH,
(dbopMHUpOBaHKE MPEJACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O
Pa3IUYHBIX CIIOCO0axX UX U3BICYCHHS, 00 OCOOEHHOCTSIX BBIBOJIOB M ITPOTHO30B, HOCSIIINX
BEPOSTHOCTHBIN XapaKTep;

3) yMeHue BBIMOIHATH anredpanyeckue mpeodpazoBaHus pallMOHAIBHBIX BBIPAKEHHH, TPUMEHSTh
WX JJIs1 PEIICHHS YYEOHBIX MAaTEMAaTUUYECKUX 3aJ1a4 U 3aJ1a4, BOSHUKAIOIINX B CMEXHBIX Y4€OHBIX
npeaMeTax;

4) yMeHUe MOJIb30BaThCSI MATEMAaTHIECKUMHU (POPMYJIaMU B CAMOCTOSITEIIEHO COCTABIATH (POPMYIIBI
3aBUCUMOCTEH MEX]ly BeJIMUMHAMU Ha OCHOBE 00O0OILEHHS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) YMCHHC PCIIATh JIMHEHUHBIC U KBAaAPATHBIC YPABHCHHUA U HEPABCHCTBA, 4 TAKKC MIPUBOJUMBIC K
HUM YpaBHCHUS, HCPABCHCTBA, CUCTEMBI, IPUMCHATH rpa(i)nqecm/le MNpEaACTaBJICHUA I pCIICHUA U
HUCCICA0OBaHUA ypaBHeHPIfI, HEPABCHCTB, CUCTCM,; IPUMCHSATH ITOJTYYCHHBIC YMCHUA JIA pCLIICHUS
3a1a4 U3 MaTCMaTuKHU, CMCKHBIX MMPEAMETOB, ITPAKTUKH,

6) oBaIcHHE CUCTEMON (DYHKITMOHAIBHBIX TTOHITHH, PYHKIIMOHAIBHBIM S3bIKOM M CHMBOJIMKOM,
yYMEHHE CTPOUTh Tpaduku PyHKIUH, ONHUCHIBATh UX CBOMCTBA, UCIOIB30BaTh (YHKIIMOHATIBHO-
rpadgudecKkre MpeACTaBICHUS JJI OMMCAHUS U aHAJTM3a MAaTEeMAaTUUECKUX 3a/1a4 U PEAIbHBIX
3aBHCHUMOCTE;

7) OBJIaICHUEC OCHOBHBIMH crocodamu NpeaAcCTaBJICHUA aHAIN3a CTATUCTUYCCKUX JAaHHBIX; YMCHHC
pemaTh 3a/la4i Ha HAXOKACHUEC YaCTOThI U BEPOATHOCTHU Cﬂy‘laﬁHBIX CO6LITHﬁ,

8) YMCHHUC NPUMCHATH U3YUCHHBIC ITIOHATHUA, pE3YJIbTAThl U MCTOABI IIPU PCIICHUHU 3a/1a4 U3
Pa3IMYHBIX pa3acIoB Kypca, B TOM YHCJIC 3aaa4, HC CBOAAIIUXCA K HCIIOCPEACTBEHHOMY
MPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

7 kaacc
PAILIMOHAJIBHBIE YN CJIA
BBIITyCKHHUK Hay4uTCSA:
1) moHuMaTh 0COOCHHOCTH JACCATUIHON CHCTEMBI CUHCIICHNS,
2) BJIaACTh IIOHATUSIMUA, CBA3aHHBIMU C JCJIMMOCTBIO HaTypaJ'II)HI)IX YHUCEII,
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BBIITyCKHMK MOJTyYUT BO3MOXKHOCTB:
3) no3HakoMumucs ¢ NO3UYUOHHBIMU CUCIEMAMU CHUCTIEHUS C OCHOBAHUAMU, OMIUYHBIMU OM
10;
JIEMCTBUTEJILHBIE UNCJIA

BhIyCKHUMK Hay4YHTCA:
1) ucnonp30BaTh HauaIbHBIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YUCET,
Buinyckuux nonyuum 603Mo#CHOCHb:
2) pazeums npedcmasgienue o Yucie u YUcI08blX CUCIEMAX OM HAMYPANIbHBIX 00
0eticmeumenbHuIX Yuces;, 0 poiu 8bI4UCTICHULL 8 YeTI08eUeCKOU NPAKMuUKe:

N3MEPEHU A, TIPUBJIMOKEHW A, OHEHKHU
BhIyCKHUMK Hay4YHTCA:

1. ucrnosp30BaTh B XO/€ PELICHUS 3a/1a4 3JIEMEHTAPHBIE [IPEICTABICHMS], CBI3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMYUH.

Buinycknux nonyuum 603MO#CHOCHb:

1. nomuame, umo uucnogvle dannvie, KOMOpwvle UCNONLIVIOMCAL OJISL XAPAKMEPUCTUKU
00bEKMOB OKPYACAIOUe20 MUPA, AGNAIOMCI NPEUMYUWECEEHHO NPUOTIUICEHHBIMU, YO
nO 3aNnUCU NPUOTUNCEHHBIX 3HAYEHULL, COOEPACAUUXCA 8 UHDOPMAYUOHHBIX UCTNOYHUKAX,
MOJICHO CYOUMb O NOCPEUIHOCIU NPUOTIUICEHUSL,

2. NOHAMb, YMO NOZPEUWHOCb PEe3VIbIMAmMa GbIYUCIEHU OOIHCHA ObIMb COUBMEPUMA C
NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

AJI'EBPAMYECKUE BBIPAXKEHNW A
BoinyckHUK HayuuTCS:
1) BazieTh NOHATUSAMH «TOXKJIECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHKe», pelaTh 3a/1aul,
coaepkaiie OyKBeHHBIE JaHHBIE; padoTaTh ¢ (OpMYIaMu;
Buinyckuux nonyuum 603mMoiCHOCHb:
2)Hayuumuvcs 8bINOIHAMb MHO20UIA208ble NPeoOPA308aAHUs PAYUOHANLHBIX BbIPANCEHU,
NPUMEHSS, WUPOKULL HAOOP CNOCOO08 U NPUEMOS.

YPABHEHUA

BhInycKHHMK Hay4uuTCSA:
1) pemaTb OCHOBHBIE BUIbl PALIMOHAIBHBIX YPAaBHEHUH C OJJHOW EPEMEHHO.
Buinyckuux nonyuum 603mMoxucHOCb.!
2) oenademsv cneyuanbHbIMu npUemMamy peuenus ypasgHeHui.

8 kiaace
PAILIMMOHAJIBHBIE YN CJIA

BrinmyckHuK Haydures:

1) BeIpaXkaTh yKciia B 9KBUBAJIEHTHBIX (OpMax, BbIOMpast HanboJsiee MoIXOsIIyI0 B

3aBUCUMOCTH OT KOHKPETHON CUTYAIlH;

2) CpaBHHUBATH U YHIOPAAOIYUBATH PALIMOHAILHBIC YUCJIA,

3) BBITIOJIHATH BBIYUCIICHUS C paHPIOHaJIBHLIMH qHucCJlaMH, couyeTast YCTHI)Ie " ITNCBMCHHBIC

IIPUEMBI BBIYUCIICHUH, IPUMEHATH KAIbKYIIATOP;

BBIITYyCKHHUK TIOJIYYUT BO3MOKHOCTB:

4) NO3HAKOMUMbCA C NO3UYUOHHbIMU cucmemamil CHUCIerHusl ¢ OCHO6AHUAMU, OMIUYHbIMU ON

10;

5) yenybumos u pazsums npedcmasieHus 0 HAaMypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTU,
ﬂEﬁCTBHTEHBHBlE YUCIIA

BrinnyckHuk Hayuures:



1) BnageTh MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYUCIICHHSIX.
Buinyckuux nonyuum 603mMo#CHOCHb:
2) pazsums npedcmasienue 0 Yucie U YUCI08blX CUCIEeMAX Om HAMYPAaibHbIX 00
OelicmeumenbHbIX Yucesl, 0 poau blYUCTEHUL 8 Yel08eYeCKOU NPAKMUKe:

M3MEPEHUA, ITPUBJIMXKEHM S, OLHEHKHA
BrinyckHuk Haydures:
1 )ucmonap30BaTh B XO€ PEIICHUS 3a/1a4 JIEMEHTApHBIE TIPEICTABIICHHUS, CBSI3aHHBIE C
npUOIKEHHBIMY 3HAUCHUSIMU BETHYWH.
Buinyckrux nomryuum 603mooicnocms !
2)nousmo, Umo yucio8vle OaHHble, KOMopble UCNONIb3YIOMCS 0151 XAPAKMEPUCMUKU 00bEeKmos
OKpYIHCaArOUieco Mupa, A8II0Mcs NPeUMyujecmeeHHo NPUOIUNCEHHBIMU, YMO N0 3aNUCU
NPUOTUINCEHHBIX 3HAYEHULL, COOePAHCAUUXCI 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOICHO CYOUMDb O
NO2PEeUHOCIU NPUOTIUNCEHUSL,

AJI'EBPAMYECKUWE BBIPAXKEHU A

BbInyCcKHUK Hay4YHUTCS:
1) BBIIOTTHATH TPe0Opa30BaHUs BRIPAKEHHH, COJEPIKAIIIX CTETICHH C IEJIBIMU TIOKA3aTeIsIMUA U
KBaJIpaTHbIE KOPHU;
2) BBITIOJHSATH TOKJECTBEHHBIE MPEOOPa30BAHISI PALIMOHAIBHBIX BEIPAYKEHUH Ha OCHOBE MPaBHII
JEHCTBUI HaJl MHOTOWICHAMH U aJlreOpandeckKiuMH Ipo0sMu;
3) BBIOJHATH Pa3JIoKeHHE MHOTOWICHOB Ha MHOKHUTEIH,
Buvinyckuux nonyuum 603mMo#CHOCHb:
4)Hayuumucs BbINOIHAMb MHO20ULAL08bLE NPE0OPA308aAHUSA PAYUOHATILHBIX BbIPANCEHUIL,
NPUMEHSLS. WUPOKULL HAOOp cnoco608 U NPuemos,

YPABHEHUA
BbInyCcKHHUK HAy4YHUTCSA:
1) pemaTh OCHOBHBIE BUIbl PALIMOHAIBHBIX YPABHEHUH C OJHOW NEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU;
2) IOHUMATh ypaBHEHNE KaK BYKHEHIIIYI0 MATEMaTHYECKYIO MOJIEINb JJIsl ONTMCAHUS U H3yYCHUS
pa3sHOOOpa3HBIX peaJbHBIX CUTYallU, pelIaTh TEKCTOBBIE 33/1a4M alNredpanyeckuM METOI0M;
3) mpuUMeHATh TpaguUecKue MpeICTaBICHIs U UCCIETOBAaHNS YPAaBHEHHA, HCCIEIOBAHUS 1
pELIEHHs CUCTEM YpaBHEHUH C IByMs IEPEMEHHBIMH.
Buinycknux nonyuum 603mMoxicHOCb:

1. osnademsv cneyuanvuviMu npuemamu peuleHus YpasHeHull u cucmem ypagHeHutl,
VBEpeHHO NPUMEHAMb annapam ypasHeHuti 015 peueHus pasHooOPa3HuIX 3a0ay U3
MaAmMeMamuKu, CMeNCHbIX NpeoMemos, NPAKMUKU,

HEPABEHCTBA

BrImycKkHUK HayquTCS:
1) moHUMAaTh ¥ NPUMEHSATh TEPMHUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM
HEpaBEHCTBA, CBOKCTBA YUCIIOBBIX HEPABEHCTB;
Buinyckuux nonyuum 603mMoACHOCHb HAYYUMBCA:
2) paznoobpasnvim npuemam 00Ka3amenibCmea HepaseHcma.

OCHOBHBIE ITOHATHUA. YNCJIOBBIE ®YHKINN
BhITycKHUK Hay9UTCS:
1) ctpouTh rpaduku MeMEHTapHBIX (QYHKIMNA; UCCIEI0BaTh CBOMCTBA YHUCIIOBBIX (DYHKIIUI Ha
OCHOBE M3YYEHUS MOBEICHUS NXTPAPHUKOB;
Buinyckuux nonyuum 603mMoACHOCHb HAYYUMBCA:
2) npo6ooums ucciedo8anus, CeA3aHHbIE C U3YUEHUEM CBOUCE DYHKYUIL.



9 kJjacc
PAIIMOHAJIBHBIE UM CJIA

BhImycKHUK Hay4UTCS:

1) ucnonb30BaTh MOHATHUS U YUCHHSI, CBSI3aHHBIC C TIPOMIOPIIUOHATILHOCTHIO BEITUYHH,

IPOIICHTAMH B XOJI€ PEIICHHSI MATEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3 CMEXKHBIX TPEJIMETOB,

BBITIOJTHATH HECTIOKHBIC TPAKTUICCKHIE PACUETHI.

BBIIyCKHUK MOTYYUT BO3MOKHOCTD:

2) Hayyumsvcsa UCNONbL3068AMb NPUEMbL , PAYUOHATUSUPYIOUUE BbIYUCTEHUS, NPUOOpecmU

NPUBBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAS NOOX0OAWUL Ol CUMYAYULU CNOCOO.
JIEMCTBUTEJILHBIE UK CJIA

BhInmycKHUK Hay4UTCS:

1) BIaieTh MOHATHEM KBAIPATHOTO KOPHSI, IPUMEHSITh €0 B BEIYUCIICHUSIX.

Boinycknux noayuum 603mMoNCHOCHb.

2) pazeumo u yenyoums 3HaHUsL 0 0eCAMUYHOU 3aNUCU 0eUCBUMENbHBIX Yucell (nepuooudecKue

u Henepuoouueckue opoou,).
AJITEBPAMYECKUWE BBIPAYKEHU A

BbinmyckHUK HayduTCs:

1) BBIMIOJTHSATH TOKICCTBEHHbBIE MPEOOPA30BAHKS PALIMOHAIBHBIX BHIPAKEHUI Ha OCHOBE TIPABHUII
JeMCTBUI HaJl MHOTOWICHAMH H anreOpandecKuMu Apo0smu;
2) BBIMIOJIHSATH Pa3JI0KECHUE MHOTOWICHOB HA MHOXHTEJIH,
BoinyckHux noayuum 603mMOoNCHOCMb.
3) npumensms modtcoecmeeHuvle NPeooPa3068arUsL 0 peuleHus 3a0ay U3 pasiudHbiX paz0enos
Kypca (Hanpumep, 071 HAX0HCOeHUsL HAUOOIbULE20/HAUMEHbULE20 3HAYCHUSL BLIPANCEHUS).

YPABHEHUA
BBINyCKHUK HAYYIHUTCS:
1) mOHUMAaTh ypaBHEHUE KaK BAKHEHIIIYIO MATEMATUYECKYIO MOJICITb JIJISl OMUCAHUS M U3YYCHUS
pa3Ho00pa3HBIX peabHBIX CUTYAIIHiA, PEelIaTh TEKCTOBBIE 33/1a4H aIreOpandecKuM METOIOM;
Boinycknux noayuum 603mModCHOCHb.
2)npumensams epaguueckue npedcmasienusi OJisk UCCI1e008aHUsL YPABHEHULL, CUCEM YPAGHEHUL,
cooepoicawux OyKeeHHvle KOIphuyueHmol.

HEPABEHCTBA
BhIyCKHUK Hay4UTCS:
1) pemaTh TMHEHHBIE HEPABEHCTBA C OJJTHOM MEPEMEHHON M UXCUCTEMBI; PEeIaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOH Ha rpaduueckue mpeaCcTaBICHHUS,
2) IpUMEHSITh anmapar HepaBEeHCTB IS PEICHHS 3329 U3 Pa3IMYHBIX pa3esioB Kypca.
Boinycknux noayuum 603mMOoNCHOCMb HAYHUMbCL:
3) pazHoobpasHvimM npuemam OOKa3amenbCmead HepaseHCma, YEePeHHO NPUMEHAMb annapam
HepaseHcma OJisl peueHUs: pazHO0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ay CMENCHLIX
npeomemos, NPaKmuKu,
4) npumenamo epaguueckue npedcmasienuss Ous UCCIe008aAHUS HEPABEHCNE, CUCTEM
HEPaseHCcma, cooeprcamux OyKkeenHvie Kodghuyuenmol.
OCHOBHBIE IMOHATHU . YNCJIOBBIE ®YHKIMN

BhINyCKHUK HAy4HTCS:
1) MOHUMATh U MCIIOJIB30BaTh ()YHKIIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJINYCCKHE
0003HaYeHMUS ),



2) cTpouTh TpadUKH JIEMEHTAPHBIX (PYHKITUI; NCCIIeI0BAaTh CBOMCTBA YUCIOBBIX (DYHKITHI Ha
OCHOBE U3YYCHUS MOBEACHUS UXTPAPUKOB;
3) moHMMaTh QYHKIINIO KaK BKHEHUIIYI0 MATEMAaTHYECKYIO MOJIEIb JJIsl ONTUCAHUS MIPOIIECCOB U
SIBIICHUH OKPYKAIOIIEro MUPA,IPUMEHAITh PYHKIIMOHAIBHBIN SI3bIK JIJIS1 OTIUCAHUS U
UCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BEJTMYNHAMH.
BoinyckHux noayuum 603mMONCHOCHb HAYYUMbCAL:
4) nposooums uUccire008aHus, CEA3AHHbLE C U3YHEHUEeM CEOUCME (YYHKYUL, 8 MOM YUCTe C
UCNONb308AHUEM KOMNBIOMEPA,; HA OCHOBE 2PAPDUKO8 U3YUEeHHbIX PYHKYUL cmpoums 6o.iee
cnodicHvle epaghuxu (KycouHo-3a0auHble, C «BbIKOJIOMBIMUY MOYKAMU U M.N.);
5) ucnonvzoeams pyHKyUOHATILHBIE NPEOCMABTIEHUSL U CEOUCMEA QYHKYUL O/ peuleHUs
MAMemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.
UHMCJIOBBIE ITOCJIEAOBATEJIIBHOCTU
BhImycKHUK Hay4UTCS:
1) mOHUMATB U MCIIONIB30BATH S3BIK MOCIIEOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHUS ),
2) npuMeHsTh (HOPMYJIbI, CBSI3aHHBIE C apU(PMETHYECKON M TEOMETPUIECKOM MPOTPECCHIMH, U
anmapar, COPMHPOBAHHBIN NIPU U3YUCHUH JPYTHX Pa3[eNIOB Kypca, K PEHICHUIO 33/1a4, B TOM
YHcIie ¢ KOHTEKCTOM U3 PEATbHOM KU3HHU.
Boinycknux noayuum 603mMoNCHOCHb HAYUUMbCL:
3) pewiamv KOMOUHUPOBAHHDBIE 3A0AYU C NPUMEHEHUEM POPMYI N-20 YJleHA U CYMMbl NePEbIX
NYJIEHO8 APUPMEMUUECKOU U 2eOMEMPUYECKOL NPO2PeCCUll, NPUMEHIMb NPU SMOM Annapam
VPa8HeHUll U HEPABeHCM8,
4) nonumams apu@dmemuuecKyIo u 2eoMempuUiecKyio npoepeccuu Kaxk QyHKyuu HamypaibHO20
apeymeHma, cesa3vl8ams apuhmemudeckyro npoepeccuio ¢ IUHeUHbIM POCHIOM, 2e0MEMPUYECKVIO
— C 9KCNOHEHYUAIbHBIM POCHOM.
OIMNCATEJIbHAS CTATUCTUKA
BBINyCKHUK HAYYUTCS UCIIOIB30BATh MPOCTEUIIIHE CIIOCOOBI #PE/ICTABICHUS M aHAIIN3A
CTAaTHCTUYECKUX JIAHHBIX.
Boinycknux noayuum 603mModicHoCmb NpUuobpecmu NepeoHaAYaIbHbIL ONbIM OpeaHu3ayuu coopa
OAHHBIX NPU NPOBEOEHUU ONPOCA 0OUECMBEHHO20 MHEHUS, OCYWeCMEIsAMb UX AHAIU3,
npeocmasisims pe3yibmamsl ONpoca 8 uoee madauysvl, OUACPAMMbI.
CJIYYAMHBIE COBBITHA U BEPOSITHOCTbD
BBIyCKHUK HAYYUTCS HAXOJUTh OTHOCUTEIHHYIO YaCTOTY U BEPOATHOCTh CITy4aifHOTO COOBITHSI.
BoinyckHux noayuum 603mMoHCHOCMb NPUOOpecmu Onvim NPoseoeHUs Cy4autblx
IKCNEPUMEHMO8, 8 MOM HYUCTLE C NOMOUBIO KOMNLIOMEPHO20 MOOETUPOBAHUS, UHMEPNPemayuu
UxX pe3yibmamoa.
KOMBUHATOPHUKA
BrImycKHUK Hay49HTCs penrath KOMOMHATOPHBIC 3aa4l Ha HAXOXKICHUE YMCiIa OOBEKTOB HITN
KOMOHMHAIIUH.
BoinyckHUK noayuum 603MONCHOCMb HAYYUMbCL HEKOMOPbIM CHeYUATbHLIM NPUEMAM DeuleHUs!
KOMOUHAMOPHBIX 3a0aH.

2. Copep:xkanue y4eOHOr0 nmpejamera.
APUOMETHUKA
Paunonanbﬂme qyucJia. PaCH_II/IpCHI/IC MHOKECTBA HATYPAJIbHBIX YHUCCJI 1O MHOXKCCTBA LCJIbIX.

MHnokecTBa HEJIBIX YUCET 1O MHOXKECTBA PAallMOHAJIbHBIX. PaHI/IOHaJ'II)HOG YHUCJIO KaK OTHOIICHUEC
1’1’1/1’1, Tac m - 0ejIo€ 4uciio, n — HaTypaJIbHOC. CremeHs ¢ OCJIBIM ITIOKAa3aTCIICM.
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HeiicTBuTenbHBbIE Yucaa. KBagpaTHbIN KOpeHb U3 unciia. KopeHb TpeThel cTeneHu. 3anuch
KOPHE ¢ TOMOIIBIO CTETICHU C IPOOHBIM MTOKa3aTeIeM.

[TonsiTre 06 nppanMoHATLHOM yucie. ppanuoHanbHOCTh YHCia i HECOM3MEPUMOCTH CTOPOHBI
U IMaroHajyu KBajpara. JleciTHuHbIe MPUOIKEHUS UPPALIMOHATbHBIX YHCEIL.

MHOXECTBO IEHCTBUTEIIBHBIX YHCEIT; TPEACTABICHUE ICHCTBUTEIBHBIX YHCEN OCCKOHEYHBIMH
JIECATHYHBIME Ipo0siMu. CpaBHEHHE JCHCTBUTEIHHBIX YHCEI.

Koopaunarnas npsmas. M300pakeHne 4rces TOYKaMyd KOOPAMHATHON TpsiMoii. UucioBbie
MIPOMEKYTKH.

HN3mepenusi, npudInzKeHUs1, OlleHKH. Pa3Mepsl 00BEKTOB OKpYKaOIIero Mupa (ot
3JIEMEHTAPHBIX YaCTHIL 10 BeeaeHHoit), IITMTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE,
Brinenenne MHOXKUTENS - CTENICHU ACCITH B 3anucu yucia. [I[pubnmkEaHoe 3HaueHNne
BEJIMYMHBI, TOYHOCTH NpuOIMkeHus. [Ipukuaka v oreHka pe3yabTaToB BEIYUCICHHIA.

AJI'EGPA

Auredpanyeckue BbIpakeHHsl. bykBeHHbIE BbIpaK€HUS (BBIPAKEHUS C IEPEMEHHBIMU ).
YucnoBoe 3HaueHHEe OyKBEHHOTOBBIpaykeHHs. JloNyCTUMbIE 3HAYCHUS

nepeMeHHbIX. [loicTaHOBKaBEIpaXXeHHH BMeCTO iepeMeHHBIXI [peoOpazoBanue
OYKBEHHBIXBBIPaKEHHI HA OCHOBE CBOMCTB apuU(PMETUUECKUX JeHCTBUNA. PaBeHCTBO OyKBEHHBIX
BBIpKEHMM. TOXKAECTBO.

Crenens ¢ HATypaJIbHBIM MOKa3aTeIeM U €€ CBOMCTBA, OJJHOWICHBI M MHOTOUJIeHBI. CTENeHb
MHorouwieHa. CloxeHue, BBlMUTAHUE, YMHOKEHUE MHOTOWIEHOB. DOpPMYyIIbl COKPAIIEHHOTO
YMHOEHHS: KBaJpaT CYMMBI U KBaJipaT pazHocTh. DopMyra pa3HOCTUKBAAPATOB.
[TpeoOpa3zoBaHue 1ENOTO BRIPAXKEHUS B MHOTOWIeH. Pa30:keHHEMHOTOYIEHOBHA MHOYKUTEIH.
MHorounensl ¢ ogHonnepeMeHHol. Kopenb MHOTOUIeHa. KBagpaTHbIN TPEXWIECH; pa3iokKEHNE
KBaJpaTHOI'O TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanueckoiipodu. CrnoxxeHue, BBIUUTAHHUE,
YMHOX€EHHE, JieJIeHne anredpandeckux apoodeil. CTeneHs ¢ 1eabIM [M0Ka3aTeleM U e€ CBOWCTBa.

PammuonannHbIe BBIPpAXKCHUSA U UX Hp606p830BaHI/I$I. I[OKEB&TCJ'IBCTBO TOXACCTB.

KBanpatHsle kopHH. CBOIcTBa apu(pMETHUECKUX KBAJPATHBIXKOPHEN U UX IPUMEHEHUS K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUM 1 BBIUUCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepemenHoil. Kopenb ypaBHenus. CBolicTBa YMCIOBBIX
paBeHCTB. PaBHOCHMJIBHOCTh ypaBHEHUH.

Jluneitnoe ypaBHenue. KBanpaTHoe ypaBHeHue: popMyiia KOpHEH KBaJIpaTHOIO ypaBHEHUSI.
Teopema Buera. [IpuMmenenne ypaBHeHHM, CBOIALIUXCS K IMHEMHBIM U KBaApaTHBIM. [Ipumepsl
pelIeHs] ypaBHEHHM TPEThel U YeTBEPTOM cTeneHei. Pemenne npoOHO-palimoHaIbHbBIX
YpaBHEHUMU.

YpaBHEHHE ¢ ABYMS [IEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMU, IIPUMEPDI
pELIeHUs] YPaBHEHMI B LIEJIBIX YHACIIAX.
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Cucrema ypaBHEHUH ¢ IByMs IEPEMEHHBIMHU. PaBHOCUIBHOCTE cucTeM. CHUCTEMBI ABYX
JIMHEUHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU; PELICHUE ITOACTAHOBKOMN U CII0KECHUEM.
[Tpumeps! pelieHus CUCTEM HEJTMHEHHBIX YpaBHEHUI ¢ ABYMS IEPEMEHHBIMHU.

Penrenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM CII0CO0OM.

JlexapToBbI KOOpAMHATHI Ha TUIOCKOCTH. ['paduyeckas nHTeppeTanys ypaBHEHUs C IBYMS
nepeMeHHbIMH. [ paduk TUHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH; YTIIOBOM KOA((DUIIUEHT,
MIPSIMOIA; YCITOBUE MApAJLICILHOCTH MPAMBIX. ['paduK MpOCTEHIMX HETUHEHHBIX YPaBHEHUMN:
napaboa, runep0oiia, OKpyKHOCTh. [ padrueckast UHTEpIpeTaIHs CHCTEM YPaBHEHUH C IBYMS
MePEeMEHHBIMH.

HepaBencrBa. YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM NTepeMeHHOM. PaBHOCHUIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C
ozHOI nepemeHHon. KBagparusie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJHOU NIEPEMEHHOM.

®YHKIIU

OcHoOBHBIE MOHATHS. 3aBUCHMOCTH MEX Ty BenmnunHaMmu. [lonstue pyakinuu. 001acTh
OIpeieNIeHUsl 1 MHOKECTBO 3HaueHuH pyHkuuu. CrocoOsl 3aganust GpyHkuuu. I'padux
¢ynkuuu. ColicTBa QyHKIMIA, nX oTroOpakeHue Ha rpaduke. [lpumepsr rpadukoB
3aBHCHMOCTEH, OTpaXarolnX peaabHble TPOIECCHI.

YucsoBble pyHKuuu. OyHKIMH, ONKCHIBAIOLINE MIPSIMYIO U 00pPaTHYIO PONOPIUOHAIBHBIE
3aBHCUMOCTH, UX rpaduku U cBoiicTBa. JInHeiHas GpyHkuus, e€ rpaduK 1 CBOICTBA.
KBangpatuunas QyHkuus, ee rpaguk u cBoiictBa. CTerneHHble PYHKLIUU C HATYpaIbHBIMU

i -3
o o 'y 'x x
nokasatensmu 2 U 3, ux rpaduku U cBoiicta. ['paduku Gpynxmuit y=V -, y="" y:| |.

YucsioBble MOCA€A0BATEIbHOCTH. [[oHATHE YNCTIOBOI OCIEA0BATENIBHOCTU. 3a/1aHHE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi 1 hopmysoit N-ro ysieHa.

Apudmerndeckas 1 reomeTpuueckas nporpeccuu. @opmynbIN-ro ujaeHa apuGMeTHIecKon u
reOMEeTPUUECKOI MPOTrpeccHii, CyMMbI IEPBIX N-X wieHOB. M300pakeHue 4jIeHoB
apru(MeTHUECKOWN TeOMETPUUYECKON POrpeccuii TOUKaMu KOOPAMHATHOM MIIOCKOCTH.

BEPOATHOCTDb U CTATUCTHUKA

OnucaresqbHas craructuka. [IpencraBneHue JaHHBIX B BUJIE TaOJIUL, TUArpaMm,
rpaduxoB.CiydaiiHas n3MEHYMBOCTb. CTaTHCTUYECKHE XapaKTEPUCTUKU HAO0Opa JaHHbBIX:
cpeaHee apupMeTHIecKoe, MeIaHa, HanOoJIbllee U HauMEHbIIIee 3HaueHUs . pa3Max.
[TpencraBiaenne 0 BEBIOOPOYHOM HCCIIEIOBAHUN.

Cayuaiinble COOBITHSI U BEPOSITHOCTB. [IOHATHE O CiTydaifHOM OIBITE U CIIy4aiiHOM COOBITHH.
Yacrota ciayyaitHoro coObItus. CTaTUCTUYECKUI MTOAXO0/1 K MOHATHIO BEPOSTHOCTH.
BeposiTHOCTH TPOTHBOMONIOKHBIX cOObITUN. He3aBrcuMble COOBITHS. Y MHOXKEHHE
BEepOSATHOCTEH. J[0CTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXXHOCTH COOBITHIA.
Krnaccuueckoe ornpeneneHne BEpOSITHOCTH.
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KomOunaTopuka.Pemenne koMOMHATOPHBIX 3a71a4 mepedbopom BapuanToB. KomOuHaTopHOE
npaBuiia yMHOKeHHUs. [lepectanoBku U akTopua.

JIOI'NKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEeHHbIE MOHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
HEPEYUCIICHUEM JIEMEHTOB, XapaKTEePUCTUUECKUM CBOMCTBOM. CTaHiapTHhIE 0003HAUCHMS
YHUCIOBBIXMHOXeECTB. [lycToe MHOXKecTBO U ero o6o3HaueHue. [loqmuoxecTBo. O0beAMHEHUE U
nepeceyeHre MHOKECTB, PA3HOCTb MHOKECTB.

Wnmroctpanysi OTHOLLIEHU MEXKIy MHOKECTBAMU C IIOMOILbloinarpaMM Diinepa—BeHHa.

DJeMeHTHI Joruku. Ilousarue o PaBHOCUJIBHOCTH, CJIGI[OBaHI/II/I,YHOTp€6H€HI/I€ JIOTHYCCKHX
CBA30Kecau...,mo...,6 mom U mojib-Ko 6 mom ciydae, JOrH4CCKUC CBA3KU U, UJTIU.

MATEMATHKA B UICTOPUYECKOM PA3BUTHUU

Hcropus hopMupoBaHHs NOHATHUS YUCIIA: HATYpAIbHBIE YHCIIA,JpOoOU, HEJOCTATOYHOCTD
palMOHANBHBIX YHCEI JJIsl TEOMETPUUECKUX U3MEPEHUH, HppalMoHalbHble yncia. CTapuHHbIE
cucreMbIzanucu yncen.JJpoous Basunone, Erunre, Pume, OTKpbITHE AECATUYHBIX APOOCH.
Crapunnsle cucteMbl Mep. JlecsaTuunble 1podu 1 MeTpuueckas cuctema mep. [losBnenue
OoTpuLATeNbHbIX yucenu Hynd. JI. Marauukwuii. JI, Ditnep.

3apoxaeHue anreOpsl B Heppaxapupmetuku. An-Xopesmu. Poxxienne OyKBeHHON CHMBOJIHKH.
[1.depma, . Buer, P. [lexkapt. HcTopus Bompoca 0 HaxokJ1eHUU GopMy KOpHen
anreOpanvdecKuX ypaBHEHUH, HEPA3PEIIMMOCTh B paJlKalax ypaBHEHUH CTeNeHH, O0JIbIe
yetbipex. H. Tapranss, k. Kapgano, H.X. A6ens, D. ['anya.

N300peTenne MeToa KOOPAMHAT, TO3BOJISIOLIET0 NEPEBOIUTh T€OMETPUYECKHE OOBEKTHI Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nuyHbIX cUCTEM KOOPAMHAT HA MIIOCKOCTH.

3anauva Jleonapno IMuzanckoro (Gubonayun) o kponukax, uncina Gubonayun. 3amaga o
IIaXMaTHOM JOCKE.

HcTokn Teopun BEpOATHOCTEN: CTPaxoBoe A€o, azapTHble Urpsl. I1. @epma u b. Ilackans. S,
bepnymm. A.H. Konmoropos.

HanpasJieHUs1 NPOEKTHOM AeATEJIbHOCTH
TeMbl MPOEKTOB, MpeIJIaraeMbIX B 7 KJIACCE:
1. Crapunnsie cuctembizanucu uncein.J[poous Basunone, Erunte, Pume, OTkpbiTHE
JECATHYHBIX APOOEH.
2. CrapuHHBIC cUCTEMBI Mep. JlecITHIHBIC APOOH U METPUYECKas CHCTeMa Mep.
3. Beimaromuecs MaTeMaTUKH U UX BKJIAJ B pa3BuTHe Hayku. (JI. Maraunkuii, JI. Ditnep.)

TeMspl IMMPOCKTOB, NpCJIaracMbIX B 8 Kmacce:

1. IIkona ITudaropa.
2. 3apoxnaeHue anredpsl B Heapaxapudmetuku. An-Xope3mu.
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3. Poxnenune OykBeHHoU cumBosuku. [1.depma, @. Buer, P. Jlekapr.

TeMsbl IIPOCKTOB, IIpEajiaracMbIX B 9 knacce:

1. 3amauva Jleonapno ITuzanckoro (®ubdoHayum) o Kpoaukax, yucia Gubdonaqyuu. 3amaya o
IaXMaTHOM JTOCKE.

2. HcToku Teopun BEpOSTHOCTEH: CTpaxoBoe Jieio, azapTHbIe urpkl. I1. depma u b.
[Tackans. 4, bepuynau. A.H. KoimMoropos.

3. Ponb poccuiickux ydeHbIx B pazButun Marematuku: JI. Diinep. H.U. JloGayeBckwid,
[1.JI.YeOnmmes, C. KoBanesckas, A.H. Konmoropos.

4. Maremaruka B pa3zButuu Poccuu: Iletp I, mikona MaTemaTueckux M HABUTallKUX HAYK,
pasButHe poccuiickoro ¢iora, A.H. Kpeutos. Kocmuueckas nporpamma u M.B.
Kennpim.

3. TemaTuyeckoe NJIAHUPOBAHUE C YKAa3aHHMEM KOJMYECTBA YACOB,

OTBOJAMMBIX HA OCBOEHHE KaK/I0M TeMbl

7 Kyacc
Pasnen Kon- Temsl Kon- OCHOBHBIE BUIBI YU€OHOI NesTeIbHOCTH OcHOBH
BO BO oOyuaromuxcs (Ha ypoBHE YHUBEPCAIbHBIX bIe
4aco 4aco yueOHBIX JIeiiCTBUI) HaIpasil
B B eHHMs
BOCIINTA
TENBHOU
porpam
MBI
T'aaBa 1. 22 Bripakenus 5 HaxonuTs 3Hau€HUs YMCIOBBIX BBIPAXKEHUHU C 24,7
BbIpaskeHus, MIEpEeMEHHBIMH TIPH YKa3aHHBIX 3HAYCHHIX
nepeMeHHbIX. Mcronp30BaTh 3HaKH ,
ToxRACCTBA, BemmonsATh mpocreiime npeodpazoBaHus
p peoop
YpaBHEHHH IIpeobpasoBanmue 4 BBIPaKEHUIL: IPMBOJUTH TIOI00HBIE ClIaraeMble,
BBIPAKEHUN 1 PacKphIBaTh CKOOKU B CYMME MJIM Pa3HOCTH
KonTposbHas BBIPAKECHUH.
paGota Nel Pewatp ypaBHeHuUs BUJa ax=b Npu pasinuHbIX
3HAUEHMsIX a U b, a TaK)Ke HECII0KHbIE YpaBHEHHUS,
VYpaBHeHUs ¢ 7
N CBOJIAIINECS K HUM.
OAHOU Hcnons30BaTh annapaT ypaBHEHUI 171 pelleHus
MePEMEHHOMN TEKCTOBBIX 3aJ1a4, HHTEPIPETHPOBATH PE3YIIHTAT.
CraTtucTuyeckue 4 Hcnonp30BaTh NPOCTEHIINE CTATUCTHIECKUE
XapaKTEPUCTHKH XapaKTEePUCTHKH (CpesHee apupMeTHIECKOoe,
1 pasmax, Mojia, MeInaHa) IJIsl aHaJu3a psa
Konrponbhas JIAaHHBIX B HECJIO)KHBIX CUTYaIIMAX
pabota Ne2
T'i1aBa 2. 11 | dyskyMM 1 X 5 Brruncnats 3HadeHns GyHKIUH, 3aJaHHOM 2,34
DyHKUNH rpaduKu (bopMyIoi, COCTaBIATH TAONUIBI 3HAUEHUIT
¢ynkimu. [o rpaduky GyHKINM HAXOANTD
3HaueHHE (PYHKINH 10 U3BECTHOMY 3HAYECHHIO
apryMeHTa U peniats oopartHylo 3a1auy. CTpouTs
Jlunerinas S rpaduKy NpsIMOi TPONIOPIMOHAIBHOCTH H
GyHKIHS 1 JMHEHHOW (YHKIIMH, ONIMCHIBATh CBOIMCTBA STHX
KoHTposibHas ¢bynkumid. [TonnMaTh, KaKk BIHMSET 3HAK
koa¢pdunmenta kna pacmonoxxenve
pabota Ne3

KOOPAWHATHOM IUIOCKOCTH rpadpuku GyHKINN
y=kx, rne k#0? Kak 3aBucur ot 3HaueHuit ku b
B3aMMHOE PacIoI0KeHNe rpauKoB IBYX
¢ynknunit Buga y=kx+b. MHTEpHIpETHpOBATH
rpaduKu peajbHbIX 3aBUCHMOCTEH, OIMCHIBAEMBIX
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dopmynamu Bunay=kx, raek#0 n y=kx+b

T'i1aBa 3. 11 Crenedb U ee Brranciats 3HaueHNs BeIpakeHui Buga a" , rae a- | 2,3.4
CTeleHs ¢ CBOICTBA MPOU3BOJILHOE YHCIIO,N- HATYPATBHOE YHUCIIO,
HATVDATBLHEL YCTHO ¥ IUCBMEHHO, a TAKXKE C TOMOIIBIO
yp KanbKyJsiTopa. @opMyIHpoBaTh, 3aMHCHIBATH B
M CHUMBOJIMUECKOH (hopMe 1 000CHOBBIBATH
noKa3sarteJjem OnHOYICHBI CBOMCTBA CTEIIEHH C HATYPAIbHBIM [T0Ka3aTeIIEM.
KonrpomnbHas ITpuMeHATH CBOMCTBA CTEIIEHH 11
pa60Ta Ned npeoOpa3oBaHusl BBIpaKEHHH. BrImonHATE
- YMHOXXCHHE OJTHOYJICHOB U BO3BEJICHHE
OJTHOWIEHOB B creneHb. CTpouTh rpaduku
ynkuuii y=x?u y=x°. Pemars rpagudeckue
ypaBHeHuax?=kx+b, x3=kx+b, raek,b -
HEKOTOPBIE YHCTIA.
T1aBa 4. 17 CymMa U pa3HOCTh 3anucrIBaTh MHOTOWICH B CTAaHAAPTHOM BHIIE, 2,34
MHOOWICHEI MHOTOWICHOB OTIPEZETATh CTETIEHh MHOTOWIEHA. BBIIONHATE
CJIO’KCHUE U BBIYNTAHUE MHOTOWICHOB,
YMHOKCHHE OJTHOYJICHA HA MHOTOYJICH,
BBITIOJIHATH Pa3yIoKeHUEe MHOTOWICHOB Ha
HpOI/ISBeI[eHI/Ie MHOXHUTEJIH, UCIIOJIb3Ysl BBIHCCCHUC MHOXKHUTECIIS
MHOTOWIEHA U 3a CKOOKH ¥ crioco0 rpynmupoBKH. [IpuMensTs
OJTHOMJICHA JIEWCTBHS C MHOTOWIEHAMH MIPH PEIICHUN
pa3HoOOpa3HbIX 33/1a4, B YACTHOCTH IPU
PELICHNH TEKCTOBBIX 337a4 € TIOMOIIBIO
KonTposibHas ypaBHeHHii
pabota No5
[IpousBenenue
MHOI'O4JICHOB
Kontposbnas
pabota Neb6
T1aBa S. 19 KBazapar cymmbI 1 Jloka3bIBaTh CIPaBENTUBOCTE (hOPMYIT 2,45
@opmyibI KBAJ[paT pasHOCTH COKPAIEHHOTO YMHOMEHHA, IPHMEHATD HX B
COKDAMEHHOT peoOpa30BaHNM LEJIBIX BEIPAKEHUH B
pai MHOTOWIEHBI, a TAKXXe JUIA Pa3I0KeHHs
0 YMHOKE€HUH MHOTOYJIEHOB HA MHOKHTENH. crosp30Bath
Paznocth pasiMyHbIe MPeoOpa30BaHMs IENbIX BHIPAKCHNH
KBa,ZLpaTOB. CyMMa IIpy peIICHUN ypaBHeHHﬁ, JOKa3aTcIbCTBEC
¥ Pa3HOCTE KYGOB TOXJIECTB, B 33J[a4ax Ha JIEIMMOCTb, B
K BBIYHCIICHUY 3HAYEHUN HEKOTOPBIX BHIPAKEHUH C
OHTPOJIbHAS MOMOUIBIO KAJIBKYJISITOpa
pabota Ne7
[Ipeo6pa3zoBanue
LEIBIX
BBIpa)KCHUIN
KoHnTponbHas
pabota No§
T'1aBa 6. 16 JIuueiianie OnpenensaTs SIBISIETCS JIH Iapa YNCeN PeleHueM 2,45
CHcreMbl YpaBHEHHUS C JIAHHOTO yPABHEHHS C /IBYMs! TIEPEMCHHBIMH.
P —— BVMSE Haxoauts myTém nepebopa 1esble pereHus
" ABY JIMHEHHOTO YpaBHEHNUS C ABYMs IIEPEMEHHBIMU.
YpaBHEHUN NEPpEMCHHBIMU U Crpouts rpaduk ypasHenus ax-+by=c, ruea0

HnX CUCTEMbI

w b#(0). Pemats rpaguieckum criocobom
CHCTEMBI JIMHEHHBIX yPaBHEHHUH C ABYMS
nepeMeHHbIMU. [IpuMeHsITh cIoc00 MOICTAHOBKH
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Penrenune cucrem 10 | u crocoO cioKeHHUs IPU PELICHUH CUCTEM
TTHHEHHEIX JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMHU.
ARHEHIT PemaTs TeKCTOBBIE 3a/1aUH, UCTIONB3Ys B KAYECTBE
yp anredpandecKoil MOIEIH CUCTEMY ypaBHEHHH.
1 WurtepnpeTrpoBath pe3ysbTar, IOJIy4YeHHBIH IpH
KonTposnbnas PELICHUH CHUCTEMBI
pabora N9
IToBTOpEHHE 7 6 BeimonsaATh mpocreiiime npeodpazoBaHus 2,45
BBIP@KCHUI: IPUBOJMUTH NTOJOOHBIE CllaracMsle,
packpbIBaTh CKOOKH B CyMME MJIM Pa3HOCTH
BBIPAKEHUU. BBIYUCIIATE 3HaYEHNS BBIPAKCHUI
Buza a" , rae a- IPOU3BOJIBHOE YUCIIO,N-
HaTypalbHOE YHCIIO, YCTHO U MUCbMEHHO, a
HroroBas 1 yp y
KOHTPOJIbHAS TaKKe ¢ MOMOIIBIO KalbKyIATOpa. JloKa3bIBaTh
pabota CIPaBENTUBOCTD (POPMYJT COKPAIEHHOTO
YMHOEHUSI, IPUMEHSTh UX B IIPe0Opa30oBaHUN
LETBIX BBIPAXKEHUH B MHOTOYJICHBI, a TAKXKE JJIS
Pa3NIoKEHUSI MHOTOWICHOB HA MHOKHUTEIH.
[TpumeHsTh cocod MOACTaHOBKH M CIIOCO0
CJIOKEHUS TIPU PEIICHUN CUCTEM JIMHEHHBIX
YpaBHEHHH C IBYMsI lepeMEHHBIMU
UTOr0 102
8 kiace
T'iaaBa 1. 23 Parmonanbshbie 1poou 5 ®DopMynHpoBaTh OCHOBHOE CBOHCTBO 2,45
PanuoHaIbH 1 X CBOMCTBA panmoHaIbHON ApodH 1 TMPUMEHATD €ro
bie 1DooH Ut IpeoOpazoBaHus Apober. BrimonHsaTh
Aap CJIO’KEHUE, BBIYUTAaHNE, YMHOXKEHHE U
JIeTICHNE PALMOHATBHBIX JPO0EH, a TaKkxKe
CYMMa " pa3HOCTb 6 BO3BeJIEHUE IPOOU B CTETICHb. BHITIOTHATH
npobeii pasnauuHble IpeoOpa3oBaHuUs
palMOHAJIbHBIX BBIPAKEHHH, JOKa3bIBaTh
k
Kontponbras pabota 1 TOXJECTBa. 3HaTh CBOUCTBA (hyHKLIUH Y= ¥
Nel , Tnek#0, 1 yMeTb CTPOUTH €€ TpaduK.
Hcnonp30BaTh KOMITBIOTED IS
WCCIEJOBaHMS TIOJIOKEHUS rpaduka B
KOODJMHATHOM TJIOCKOCTH B 3aBUCUMOCTH
[IpousBenenue u 10
p A . or k
4acTHOE Jpodei
KonTtponbHas pabora 1
Ne2
T'i1aBa 2. 19 | JleiicTBUTENBHEIE 2 [TpuBOANTE MPUMEPHI PATUOHAIBHBIX U 2,45
KBajpaTHble yrca MppalroHaIbHBIX Yncell. Haxomurs
KODHH 3HaueHMs aprU(PMETHIECKUX KBAIPATHBIX
p KOpHEH, UCTIOJb3Ysl IPH HEOOXOAUMOCTH
KaJbKyJISTOp. JI0Ka3bIBaTh TEOPEMBI O
KOpHE U3 MPOM3BECHUS U IpoOH,
f-Z
- ToXKIECTBO ¥ & = |a|, I(pUMEHSATH UX B
Apudmernyeckuit 5 peoOpa3oBaHMIX BBIPAKEHHUIA.
KBaJIpaTHbI KOPEHb OcB000K1aThCsl OT UPPALMOHATIBHOCTH B
a a
3HaMeHaTesaX Apobeil Buga™ ¥ VB
= 3 BBIHOCUTH MHOKHUTEJIb 32 3HAK KOPHS U
CaoiicTBa BBIHOCHTH MHOXKHUTEJIb 110l 3HAK KOPHSL.
apI/I(bMeTI/IIIeCKOFO Hcnonp3oBaTh KBaJpaTHbIC KOPHU JIJIsA
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KBaJIpaTHOI'O KOPHS

KontpomsHast pabora
Ne3

BBIP@XCHUSI [IEPEMEHHBIX M3

reoOMEeTpUUECKHX U puznueckux Gopmyi.
i

CrpouTtb rpaduk GyHKIHH y=4"‘I * i

WUTIOCTPUPOBATH Ha rpaduke e€ CBOHCTBa

1
[TpumeHeHue CBOICTB 7
apu(pMETHUECKOT O
KBaJApaTHOI'O KOpHA
KontpomnsHas pabora 1
Neq
Ti1aBa 3. 21 | KBagpaTtHOe 10 Pemrats xBaspaTHEIC ypaBHCHHUS. 2,45
KBajparusie YPaBHCHHUE U €ro Haxoauts mogbopomM KOpHU KBaJpaTHOTO
ypaBHEHHS, HCIONbB3Ys TeopeMy Buerta.
ypaBHEHHS KOpHH HccnenoBaTs KBafipaTHBIC yPaBHEHHUS 110
1 TUCKPUMUHAHTY U KOS UIIICHTAM.
KOHTpOJII)HaFI pa60Ta Pemats 1poOHBIC panoOHAIbHbIE
No5 YpaBHEHUsI, CBOJISl PEILICHHUE TaKUX
YPaBHEHUH € IOCIEAYIOLIUM
UCKIIOYEHHEM OCTOPOHHHUX KOPHEH.
Pemath TeKCTOBBIE 3aJa41, UCTIONB3YS
Hpobrbie 9 KBaJIpaTHLIE ¥ APOOHBIE YPaBHEHUS
PparOHAJIbHBIC
YpaBHEHUS
1
KontposnbHas padora
Neb
T'i1aBa 4. 20 | YuciioBble 8 DopMynupoBaTh U I0Ka3bIBaTh CBOHCTBA 2,45
Hepagencrsa HEPABEHCTBA U MX YHCIIOBBIX HepaBeHCTB. Mcronb3oBaTh
o anmnapar HepaBeHCTB IS OLICHKU
CBOHCTBaA
MOTPENIHOCTH ¥ TOYHOCTHU MPHOJIMKEHHSI.
1 Haxonuts nepecedenust 1 00beTUHEHNE
KOHTpOJ‘ILHaH pa60Ta MHOECTB, B YaCTHOCTHU YHACJIOBBIX
No7 IIPOMEXKYTKOB. Pemars auHeiHble
HepaBeHCTBa. PerraTh cucTeMbl TMHEHHBIX
HEpaBEHCTB, B TOM YHCJIE TAKUX, KOTOPBIE
3amycaHbl B BUJIE IBOWHBIX HEPABEHCTB
HepasencrtBa ¢ onHoit 10
MEPEMEHHOM U UX
CHCTCMBbI
KonTtponbHas pabora 1
Ne8
I';1aBa S. 11 CreneHsb C LETBIM 6 3HaTh ONpezesieHNe U CBOIICTBA CTENICHH C 2,45
CTelneHp ¢ MoKazaTeleM U eé LenbIM IokazaTeneM. IIpuMenaTs cBoiicTBa
o CTEIICHH C IIeJIBIM [TOKa3aTesIeM IpH
neJbIM CBOUCTBA o
BBITIOJTHEHUH BBIYUCIICHUH 1
IoKasareJieM. npeoOpasoBaHmii BEIPAKEHHUIA.
JIeMEeHTBI KonTtponsHas pabora 1 Vcronp30BaTh 3aMuCh YUCEN B
CTATHCTUKH NeO CTaH/IapPTHOM BHJIE JUISL BRIPDAXKECHUS 1

COIIOCTABJIEHUS Pa3MepOB 00BEKTOB,
JUINTEIBHOCTH IPOLIECCOB B OKPYKAIOILEM
MHpe.
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DIeMEHTHI CTAaTUCTUKHI

[TpuBOAMTH IPUMEPHI PETIPE3CHTATUBHON U
Hepernpe3eHTaTUBHOM BbIOOpKH. VI3BIeKaTh
nH(popManuIo U3 TAOIUI YACTOT U
OpraHU30BBIBaTH MH(POPMAIUIO B BHJIE
TaOJIMI] YaCTOT, CTPOUTH MHTEPBAIBHBIN
psn. Vcnons3oBaTh HarmisaHOe
IpeCTaBICHIE CTATHCTHYECKON
WHPOPMALNH B BHIE CTOIOYATHIX 1
KPYTOBBIX IHarpaMM, IOJIUTOHOB,
THCTOTPaMM

IloBTOpPEHME

Hrorosas
KOHTpOJIbHas paboTa

BBIMonHATH pa3inyHble Npeodpa3oBaHus
palMOHATIbHBIX BBIPAKEHUH, JOKa3bIBATh
ToxaecTBa. OcBOOOXIATHECS OT
I/IppaHI/IOHaHLgOCTI/IaB 3HaMeHaTeIX

npobeit Buga®? VEIVE procuts
MHOKHTEJb 32 3HAK KOPHS ¥ BHIHOCHTb
MHOKHTEJb TI0]] 3HAK KopHs. CTPOUTH

[
rpaduk GyHKIHN y=*" *u
WLTIOCTPUPOBATH Ha rpaduke eé CBOMCTRA.
Pemats nmuHeiiHble HepaBeHCTBA. Pemars
CHCTEMBI JIMHEIHBIX HEPAaBEHCTB, B TOM
YHCIIE TAKUX, KOTOPBIE 3allUCAHBI B BUIIE
JIBOMHBIX HEpaBEHCTB. [IpuMeHsATh
CBOWCTBA CTENEHHU C LIENBIM [TOKa3aTeIeM
IIPH BBIITOJHEHHUU BBIYUCICHUN U
npeoOpa30BaHuil BEIpAKSHUH.

2,45

HTOI'0

102

KJI1acc

I'masa 1.
Keaaparnuna
A1 GyHKIUA

22

DyHKIUU U UX
CBOMCTBa

KBanpatsslii TpéxuneH

KonTponbHas pabota
Nel

KBanparnunas
¢byHKuMA U e€ rpaduk

CrenenHast QyHKIIHS.
Kopensb n-it crenenn

KonTtpomnbHas pabota
No2

Brruncnars 3HaueHus GyHKIHMH, 38 JaHHON
(bopMmyIoit, a TakKe IByMsI U TpEMsI
dbopmynamu. ONUCHIBATH CBOCTBA
(GYHKIUH Ha OCHOBE WX TpadUIECKOro
npexacTtasienus. Marepnpernposarts
rpaduKy peaabHBIX 3aBUCHMOCTEH.
[Toka3pIBaTh CXEMaTHUECKH MOJOKEHHE Ha
KOOPJMHATHON TJIOCKOCTH IpadruKoB
ynkuuity=ax?, y=ax>+n, y=a(x-m)>2,
Crpouts rpaduk pyHkuu y=ax>+hx+c,
YMETb YKa3bIBaTh KOOPAWHATHI BEPIIUHEI
mapabobl, €€ 0Ch CHMMETPHH,
HarpaBJeHHe BETBEH MapadoJIbl.

N306pakaTh cxeMaTHYECKH Irpaduk
¢byHKIMK y=X"C 4ETHBIM U HEYETHBIM N.
3 4
IToHuMaTh CMBICH 3alIMCEN BUIA va ,d"lla u
T.1., TJ€ @ — HeKoTopoe yucio. Umers
IpeJCTaBICHNE O HAXOXKACHUU KOpHEH N-ii
CTETEHU C IOMOIIBIO KaIbKYJISITOpa

2,45
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T'i1aBa 2. 14 YpaBHEHUS ¢ OJTHOU 8 Pemates ypaBHeHUs TpeTbell U 4ETBEPTOM 2,45
YpaBHeHust u IIepPEMEHHO CTETEHU C IOMOIIBIO Pa3I0KEeHUS Ha
MHOXKUTEIH ¥ BBEACHHSI BCTIOMOTaTEIIbHBIX
HepaBeuHCTBa NepEeMEHHBIX, B YaCTHOCTH PeIIaTh
¢ oHOH OWKBajIpaTHBIE ypaBHeHus. Peruatn
HepeMeHHOﬁ JIpoOHBIE PallMOHANBHBIE yPaBHEHNUS,
CBOJSI UX K IIEJIBIM YPaBHEHHUSM C
HOCJIEAYIOLEN IIPOBEPKOU KOPHEM.
o Pemats HepaBeHCTBA BTOPOH CTENEHH,
HepaBeHCTB;a C OAHOU UCTIONB3Ys rpaduuecKue MPeCTaBICHHUS.
nepEMCHHON 5 Hcronb30BaTh METOI HHTEPBAIIOB JUIS
PELICHUS HECTIOXKHBIX PALMOHATIBHBIX
KontponpHas pabora 1 HCpaBCHCTB
Ne3
T'i1aBa 3. 17 VYpaBHEHHS C ABYMS 10 Crpouth rpa ik ypaBHEHHUH C ABYMs 2,45
YpaBHeHHS U IIEPEMEHHBIMH U KX MepEeMEHHBIMHU B ITPOCTEHIINX CITydastX,
HepaBeHcTBa CHCTEMBI Korzaa rpa)uKoM SIBISICTCS MpsiMasi,
napaboua, runep0oiia, OKpY>KHOCTb.
¢ AByMs Hcnonb30BaTh MX 1 rpahHUeCcKoOro
MNEPEMECHHBIM pELICHUs] CUCTEM YPABHEHUI C JBYMsI
" Hepasencrsa ¢ 1ByMst 6 nepeMeHHbIMH. PermaTs criocobom §
TIepeMEHHBIMH H HX MIOZICTAHOBKH CHCTEMBbI IBYX YPaBHEHHH €
JIBYMsI IEPEMEHHBIMH, B KOTOPBIX OJTHO
CHCTEMBL ypaBHEHHE TIEPBOI1 CTETICHH, a APYTOE —
BTOpOii cTenenu. Pemars TeKcTOBEIE
KOHTpOJII)HaFI pa60Ta 1 3aJ]a4u, UCIIOJIb3Yys B KAYECTBE
No4 anreOpandecKoil MOICIH CUCTEMY
YpaBHEHHI BTOPO# CTEIEHU C ABYyMs
MepEeMEHHBIMHY; PElIaTh COCTaBICHHYIO
CHCTEMY, HHTEPIPETUPOBATh PE3yIbTaT
T1aBa 4. 15 ApI/I(I)MeTI/IIIeCKa}I 7 [IpuMeHsITh HHIAEKCHBIE 0003HAYEHHUS TS 2,45
ApI/I(])MeTI/I'{e IPOTPecCHst YJICHOB MOCEN0BATEIbHOCTEM. HpHBomiTL
MIPUMEpHI 3aJaHNUs M0CIIEA0BaTENbHOCTEN
CKas u (dopMyIoit N-To YiieHa U PeKypPEHTHON
reomerpuvec KonrpossHas padora 1 (opmynoii. BeiBoauTh popMyIIbl N-ro
Kasl No5 wieHa apru(pMeTHIecKOH Iporpeccuu 1
MpPOrpeccHu reOMEeTPHUUYECKOI MPOrPeccruu, CyMMBI
TIEPBEIA N WICHOB apH(OMETHIECKON 1
T 6 FEOMETPUUYECKOH IPOrpeCcCUid, pelaTh
COMETpUHCCKas 3aJ]auy C UCTIOIBb30BaHUEM ITHX (POPMYIL.
nporpeccust JloKa3bIBaTh XapaKTEPUCTUIECKOE
CBOMCTBO apU(METHUECKON U
KonTposbHas padora 1 reOMETpUUECKOl nporpeccuil. Pemars
Nob 3aJjau Ha CJIOKHBIE IIPOLIEHTHI, HCIIOIb3YS
IIPY HEOOXOIMMOCTH KJIBKYJISITOP
T'i1aBa 5. 13 | DaeMeHTEI 9 BrmoHNTE Iepedop BceX BO3ZMOKHBIX 2,45
JIeMeHThI KOMOUHATOPHKH BapUaHTOB IS Nlepecyéra 00BEKTOB U
6 koMmOuHanui. [IpuMeHsITh paBUIIo
KOMOMHATOpPH KOMOMHATOPHOTO YMHOKEHHSI.
KH 1 TCOPUH Pacrio3HaBaTh 331241 Ha BHIYHCIICHHE
BEPOSITHOCTH HauanrHubie cBeneHuA 3 4HCIIa IEPECTAHOBOK, Pa3MEIEHHIA,
U3 TEOPUH COYETaHUH U IPUMEHATh
BEPOSITHOCTE COOTBeTCTBYIONIHNE (hopMyIsl. Beraucusats
4acTOTy CiIydaitHOro coObiTrs. OleHUBaTh
1

KonTponbnas padbora
Ne7

BEPOSITHOCTH CITy4aifHOTO COOBITHS C
MTOMOIIBIO YaCTOTHI, YCTAHOBJICHHOM
OTBITHBIM TTyTéM. HaXxoauTh BEpOSITHOCTH
CIIy9aifHOTO COOBITHS HAa OCHOBE
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KJIIAaCCUYCCKOIo onpeacjacHus
BCPOATHOCTH. HpI/IBO,HI/ITL IPpUMEPHLL
JAOCTOBCPHBIX 1 HCBO3MOKHBIX COOBITHIA

IToBTOpEHUE

21

20

Hrorosas
KOHTpOJIbHAs paboTa

OnuchIBaTh cBOWCTBA QyHKIHMI Ha OCHOBE
UX rpadUIECKOTo MPEICTABIIEHHUS.
UHTepIpeTHPOBaTh TPaUKN PEATbHBIX
3aBUCHMOCTEH. TI0Ka3bIBATh CXEeMATHIECKH
TI0JIO’KEHNE Ha KOOPMHATHOI IIIOCKOCTH
rpadukoB GyHkuuity=ax?, y=ax>+n, y=a(x-
m)2. Ctpouts rpaguk GpyHKIUK
y=ax?+bx+c, yMeTh YKa3bIBaTh
KOOP/IMHATHI BEPIIMHBI IApabOIbl, €€ OCh
CHUMMETpHH, HANPABJIEHUE BETBEH
napabobl. PelnaTs HepaBeHCTBa BTOPOit
CTENEHU, UCTIONB3YS TPaUUECKHE
npesncrasyienus. Mcrnonb308aTh METON
MHTEPBAJIOB JUISl PEIEHUS HECTOKHBIX
paLMOHAIBLHBIX HEPAaBEHCTB. MCronb308aTh
UX JUIs rpadM9eCcKOro PeIeHns CUCTEM
YPaBHEHHIA C IBYMsI IEPEMEHHBIMA.

PemaTts ciocoO0M MOACTAHOBKH CUCTEMBI
JIBYX YPaBHEHUU C IByMs IIEPEMEHHBIMY, B
KOTOPBIX OJJHO YpaBHEHHE MEePBOit
CTEIICHH, a IPYroe — BTOPOM CTCIICHU.

Pemate TekcTOBBIE 3a1aUH, UCIIOJIB3YS B
KayecTBe anredpandeckoit Moaenu
CUCTEMY ypaBHEHHI BTOPOH CTEIEHN C
JIByMs IEPEMEHHBIMH; PELIATh
COCTaBJICHHYIO CUCTEMY,
HHTEPIPETUPOBATH Pe3yNbTaT. BEIBOAUTH
¢bopMyIBI N-TO WieHa apUPMETHIECKOH
MPOTrPECCUU U TEOMETPUUECKON
MIPOTPECCUH, CyMMBI IIEPBHIIl N YJICHOB
apu(METHUECKON U TEOMETPUIECKOM
[IPOrpeCCUl, penarh 3a1a4u ¢
WCIOJIb30BaHUEM ITUX (POPMYIL.
Jloxa3bIBaTh XapaKTepUCTHIECKOE
CBOMCTBO apU(METHUECKON U
reoMeTpuueckoil nporpeccuit. OueHuBaTh
BEPOSITHOCTD CIIy4aHOTO COOBITHS C
HMOMOILBIO YaCTOTHI, YCTAHOBJIEHHON
ONBITHBIM ITyTéM. HaxoauTh BEpOSITHOCTD
CITy4aifHOTO COOBITHSI HA OCHOBE
KJIACCHYECKOTO ONpeAeTIeHUs
BEpOATHOCTH. IIpuBOIUTH TpUMEpPHI
JIOCTOBEPHBIX M HEBO3MOYKHBIX COOBITHIH.

2,4,5

HTOI'0

102

I'eomerpus

1.MnaHupyemble pe3ynbTaTbl U3ydeHUA yuebHOro npeamera
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HarnapgHaa reometpua
BbINYCKHUK HayynTcA:

1)pacno3sHaBaTb Ha 4epTekax, PUCYHKAx, MOAENSAX M B OKPYXKalLWEM MUpe
NJIOCKNE M NPOCTPAHCTBEHHbIE reomeTpuyeckne Gpurypsbi;

2)pacno3HaBaTb  pasBepTKM  Kyba, MPAMOYroNbHOro  napannenenunena,
npaBu/ibHble NMPaMUAbI, LUANHAPA U KOHYCA;

3)onpenensaTb NO IMHENHbIM pa3mepam pPasBepPTKU GUTypbl IMHENHDbIE pa3sMepbl
camoii ¢urypbl n HaoboporT;

4)BbluMCNATL 06bEM NPAMOYro/IbHOro Napansienenunesna
BbINYCKHUK NONYYUT BO3MOXKHOCTb:

5)BbluMCcNATb 06bEMbI MPOCTPAHCTBEHHbIX FEOMETPUYECKUX GUTYP, COCTABNAEHHbIX
M3 NPAMOYrOJibHbIX Napannenenunesos;

6)yrnybutb n pasBuTb NpeacTaBAeHMA O MNPOCTPAHCTBEHHbIX FEOMETPUYECKUX
durypax;

7)I'IpMMeHHTb NOHATUE Pa3BEPTKU AN1A BbINONTHEHUA NPAKTUYECKUX PACHETOB.

FreomeTrpuueckmne purypbol
BbINYCKHMK HayuunTCA:

1)I'IOJ'Ib3OBaTbCH A3bIKOM reomeTpun gna onunmcaHma npegmeToB OKpyKatkowero
MUPa N NX B3aMMHOTO PaCno0XKeHUA;

2)pacno3HaBaTb 1 M306pakaTb Ha YepPTEXKaX U PUCYHKAX reomeTpuyeckme epurypbl
N UX KOHPUTypauuu;

3)HaxoAuTb 3HAYEHMA AO/IMH JIMHEWHbIX 3/1EMEHTOB PUIYpP M UX OTHOLLEHMUS,
rpagycHyto mepy ot 0 go 180° , npumeHAa onpeaeneHua, CBOMCTBA U NPU3HAKMK
duUryp 1 mx anemeHToB, OTHOWweHUA ¢uryp (paBeHCTBO, Noaobue, cMMmmeTpuu,
NOBOPOT, NapannenbHbI NepeHoc);
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4)onepupoBatb C Ha4YaNbHbIMW MOHATUAMM TPUTOHOMETPUW U  BbINONHATD
3N1eMeHTapHble onepaunn Hag GyHKLMAMM YINOB;

5)pelwaTtb 334341 Ha A0OKa3aTeNbCTBO, ONMPAACh HA U3yYeHHble CBOMCTBA GUryp u
OTHOLLEHWUI MeXAY HUMU U NPUMEHSA U3YUYEHHble MeTOoAbl A0Ka3aTeNbCTB;

6)pellaTb HECN0XHble 3a4a4YN Ha NOCTPOEHWUE, NPUMEHAA OCHOBHbIE aArOPUTMbI
NOCTPOEHMA C MOMOLLbIO LIUPKYIA N INHENKN;

7)peLwatb npocTeiwne n1aHUMMeTPUYECKME 3aa4M B NPOCTPaAHCTBE.
BbIMNYCKHMK NONYYUT BO3MOXKHOCTb:

8)OBJ'Iaﬂ,eTb metTogamm peweHnAa 3aaad Ha BblYUC/NEHMUA N [OO0Ka3aTes/ibCTBa:
mMmeToaom OT NMPOTUBHOINo, METOA0M I'IOLI,O6MFI, MeToaom nepe6opa BapUaHTOB U
MEeTOA0M reoMeTpUvHeCKNX MeCT TOYEK,

9)npuobpectn onbIT NpUMeHeHUs anrebpanyeckoro M TPUFOHOMETPUYECKOTO
annaparta v uaen ABUMKEHUA NPU peleHnn reoMmeTpuYecKkmx 3aaay;

10)oBnageTb TPAAULMOHHOMN CXeMOM pelleHns 3a4a4 Ha NOCTPOEHME C NOMOLLbIO
LMPKYNA U IMHENKU: aHAN3, NOCTPOEHUE, A0Ka3aTeNbCTBO U UCCNel0BaHME;

11)Hay‘-ll4TbCﬂ pewaTtb 3a4a4n Ha NOCTPOEHUE METOOOM reoOMETPUYHECKOIo MmecCTa
TOYEK U METO40M I'IOAO6MF|;

12)npuobpectn onbIT MUCcCNegoBaHUA CBOWCTB  MJIaHMMETPUUYECKUX uryp ¢
MOMOLLbIO KOMMbIOTEPHbIX MPOrPaMM;

13)nprnobpectn onbIT BbINOJHEHUA MNPOEKTOB MO Temam: «leomeTpuyeckue
npeobpa3oBaHMA Ha NNOCKOCTUY», «[TOCTpOEHNE OTPE3KOB Mo bopmyner.

N3mepeHune reomeTpuyeCcKuxX BeIMUUH
BbIMNYCKHUK Hay4uUTCA:

1)ucnonb3oBaTb CBOMCTBA M3MEpPEHMA ANINH, NAOWAAEN WU YINOB NPU pPeLleHnn
33434 Ha HaxoXAeHuWe AAVHbI OTpe3Ka, AO/MHbl OKPYKHOCTWU, AOJAUHbI Ayru
OKPY*HOCTU, rpafyCHOW Mepbl yrna;
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2)BbIUNCAATD A/WHbI NMHENHbIX 371eMEHTOB GUryp WM WX Yrabl, MCNONb3yA
bopmynbl AIMHBI OKPYXKHOCTU U ONIUHBI AYTU OKPYXKHOCTU, GOpMybl Naowasemn

ouryp;

3)BbIUNCAATb NAOWAAM TPEYIrONbHUKOB, MPAMOYrO/IbHUKOB, NapannenorpaMmmos,
Tpaneuui, KpyroB 1 CEKTOPOB;

4)BbIYNCNATD O/IMHY OKPYXKHOCTW, AJIMHY AYTU OKPYXKHOCTY;

5)pewatb 3a4ayn Ha [0Ka3aTeNbCTBO C WCMNO/Ab30BaHMEM GOpPMYyN  ASIUHBI
OKPYMKHOCTU U AJ/IMHBI AYTU OKPY*KHOCTKU, popmyn naowagen ouryp;

6)pelwaTb NPaKTUYECKME 33a[auM, CBA3AHHbIE C HAXOXAEHUEM TFeoOMEeTPUUYECKMX
BENMUYMH (MCnonb3ys nNpuM  HeobXOAMMOCTM CMNPaABOYHUKM U TEXHUYECKUue
cpeAacTBa)

BbINYyCKHUK NONYYUT BO3MOXKHOCTb:

7)BbluncnATb  naowagm  ¢uryp, COCTaBNEHHbIX KM3  AByXx uanm  bonee
NPAMOYrO/IbHUKOB, TPEYTrO/IbHUKOB, KPyra U CEKTOPA;

8)Bbl‘-IVICI'IF|Tb naowagun MHOroyroJibHMKoOB, ncnosb3yAa OTHOWEHWNA
paBHOBE/IMKOCTU N PAaBHOCOCTAaB/1IEHHOCTMU,

9)nprobpectn onbIT NPUMEHeHMA anrebpanmyeckoro U TPUTOHOMETPUYECKOTO
annapaTta v UAEeW ABUXKEHUSA NPU pelleHUMM 3aday Ha BblYMCIAEHWEe naollagen
MHOTOYTrONbHUKOB.

Koopannarel
BbINYCKHUK HayuuTCA:

1) BBIYHMCIATH IUIMHY OTpe3Ka IO KOOpPAHMHATAM €ro KOHIIOB, BBIYHCISTH
KOOPAMHATHI CEPENNHBI OTPE3KA;
2)UCTIONB30BATh KOOPAMHATHBIM METOJ JUIsl M3Y4YEHHUS CBOWCTB MPSIMBIX U
OKPYKHOCTEM.

BbINYCKHMK NOAYYUT BO3MOMKHOCTb:!

3)oBnafieTb KOOPAMHATHbIM METOAOM pPelleHUsa 3ada4 Ha BblYMUC/IEHME W
[ 0Ka3aTe/IbCTBO;
4)nprMobpecTn onbIT UCNO/Ib30BAHUA KOMMbIOTEPHbIX MPOrpaMmm AnA aHaaM3a

YaCTHbIX C/ly4aeB B3aMMHOIO PACMNONOXKEHMA OKPYKHOCTEN U NPAMBIX;
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1)

5)npnobpect onbIT  BbLINOJIHEHUA NPOEKTOB Ha Temy «[llpumeHeHue
KOOPAMHATHOro MeToda Npu peleHnn 3a4a4 Ha Bbl4MC/IEHUE U A0KA3aTENbCTBOY.

BekTopbl
BbINYCKHUK Hay4ynTCA:

1)onepupoBaTb C BEKTOPaAMMU: HAxoAuTb CYMMY M Pa3HOCTb ABYX BEKTOPOB,
3a/laHHbIX FEOMETPUYECKM, HaXOAUTb BEKTOP, PaBHbIA NPOU3BEAEHUIO 334aHHOTO
BEKTOPA Ha YMCNo;

2)HaX0ﬂ,MTb ANnA  BEKTOpPOB, 3adadHHbIX KooOpAuMHaATaMWU:. AOAJNHY BEKTOpPa,
KOOpAUHATbl CyMMbl WU PaA3HOCTU AOBYX WU bonee BEKTOPOB, KOOpAUHATbI
npounssegeHmnAa BEKTOpa Ha 4Yyncno, NPUMeEHAA npu H€O6XOAMMOCTM
CO‘-IeTaTeJ'IbeIl‘;L I'IEpEMECTVITeIIbeIl;'I “n pacnpep,enMTeanblﬁ 3adKOHbI,

3)BbIMMCAATD CKaNsipHOe MPOU3BEAEHWE BEKTOPOB, HAXOAWUTb Yrol MeXKay
BEKTOPaMM, YCTaHaBANBATb NepneHAUKYAAPHOCTb NPAMBbIX.

BbINYCKHUK NONYYUT BO3MOXKHOCTb:

4)OBI'Ia,CI,eTb BEKTOPHbIM MmeToAOM AONA peweHnA 3ada4 Ha BbIHUCNIEHUE U
A0Ka3aTeNIbCTBO,

5)nprobpectn onbIT BbINONHEHUA MPOEKTOB Ha Temy «llpMMeHeHUe BEKTOPHOro
MeToZa Npu pelleHMn 3a4a4 Ha BblMMCNEHNE U A0Ka3aTeIbCTBO»

Mporpamma obecneymBaeT AOCTUNKEHUNE CNeAYOWNX PE3YNbTaTOB OCBOEHUS
obpa3oBaTeNIbHOM NpOrpammbl OCHOBHOro obuero obpasoBaHuA:

JTUMHOCMH®bIE:

dopmnpoBaHMe OTBETCTBEHHOrO OTHOLWIEHMA K YYEHWU, TOTOBHOCTU MU
cnocobHoCcTM obyyalowWwmMxca K CamMopas3BUTMIO M camoobpa3oBaHUIO Ha
OCHOBE MOTMBALUMKM K o06y4yeHMIO WM NO3HaHWUK, BbiIOOPY AanbHenwero
obpasoBaHMa Ha 6a3e OpPMEHTMPOBKM B MuUpe npodeccun u
npodeccnoHanbHbIX npeanoyYTeHUN, OCO3HaHHOMY NOCTPOEHUIO
nHamBuAyanbHo o06pa3oBaTeNbHOM TPAEKTOPUM C YYETOM YCTOMYMBbLIX

24



2)

3)

4)

5)
6)
7)

8)

NO3HaBaTe/IbHbIX MHTEPECOB;

dbopmunposaHume LEeNOCTHOrO  MMUPOBO33peHUs, COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAaYKU M OOLLECTBEHHON NPAKTUKWK;
dbopmMpoBaHME KOMMYHWMKATUBHOM KOMMETEHTHOCTM B  0OWeHUn U
COTPyAHUYECTBE CO  CBEPCTHMKAMW, CTapwmmum U MAaglwuMmu B
obpasoBaTenbHOM, O0OLWECTBEHHO MoJse3HoN, Yy4yebHO-UccnenoBaTENbCKON,
TBOPYECKOM W APYrMX BUAAX OEATE/NIbHOCTU;

YyMeHMe ACHO, TOYHO, TFPAMOTHO M3naraTb CBOW MbICAU B YCTHOW MU
NMUCbMEHHOM peyu, NOHMMaTb CMbICA NMOCTAaBNEHHOW 3a4a4u, BbICTPAMBaATb
aprymeHTauuio, NpuBOANTb NPUMEPbLI U KOHTPNPUMEPHDI;

KPUTUYHOCTb MbIW/IEHNA, YMEHMEe pPacno3HaBaTb JIOTMYECKU HEKOPPEKTHbIE
BbICKA3blBaHMA, OT/IMYATb rMNOTe3y OT PaKTa;

KPeaTUBHOCTb MbIWAEHUA, WHWULMATUBA, HAXOAYMBOCTb, QAKTUMBHOCTb NpWU
peweHnn reomeTpmYecKnx 3aaay;

YMeHWe KOHTPO/AMpOBaTb Npouecc M pe3ynbTaT y4ebHOM maTemaTuyeckom
AeATeNbHOCTH;

CnocobHOCTb K 3MOLMOHAZbHOMY BOCMPUATUIO MATEMATUYECKX OOBEKTOB,
3a/4au4, pelweHnn, paccyXaeHuin;

1. [laTpmoTtnyeckoe BocnmuTaHUe:

OCO3HaHWE POCCMICKOM  TPAXKOAAHCKON WAOEHTUYMHOCTM B MOAWU-KY/IbTYPHOM U
MHOTOKOH(bECCMOHANbHOM 0OBLLECTBE, MPOAB/IEHME MHTEPECA K MO3HAHWUIO POAHOro
A3blKa, UCTOPUK, KyNbTypbl Poc-cuiickoit denepaumm, cBoero Kpas, Hapomos Poccuu;
LLEHHOCTHOE OTHOLLUEHME K AOCTUMKEHMAM cBoel PoamHbl — Poccum, K HayKe, UCKyCCTBY,
CMopTY, TEXHONOMMAM, 60EBbIM NOABUIaM U TPYA0BbIM AOCTUMKEHMSAM HAPOAa; YBaXKEHNE
K cMMBOMlam Poccum, rocyaap—CTBEHHbIM MPa3AHUKAM, UCTOPUYECKOMY U NPUPOAHOMY
Haciegulo M MaMATHUKAM, TPAAMUMAM PasHbIX HapOAOB, MPOXKMBAIOWMX B POAHOM
cTpaHe; GopMMpPOBaHMe YyBCTBA FOPAOCTU 3a CBOKO PoayHy, OTBETCTBEH—~HOIO OTHOLLEHUA
K BbINOJ/IHEHWNIO KOHCTUTYLIMOHHOTIO Aonra — 3awmTe OTeyecTsa.

2. [paxpaHCKoe BOCNUTaHME:

FOTOBHOCTb K BbIMNO/IHEHUIO 0OS3aHHOCTEM rpaXAaHWHA W peanu-3aumm ero npas,
yBaXKeHne npas, cB06OA, U 3aKOHHbIX MHTEPECOB APYrUX NOAEN; aKTUBHOE ydyacTue B
YKM3HWU CeMbM, OpraHM3aLImMK, MEeCTHOro coobLLLecTBa, POAHOMO Kpas, CTpaHbl; HenpuaTme
MobbIX  GOPM  KCTPEMU3Ma, AUCKPUMUHALMM;, MNOHUMAHWE PO Pas3INU—HbIX
COUMANbHbIX WMHCTUTYTOB B KM3HW YeNoBEeKa; NpeacTtaBneHne o6 OCHOBHbIX MpaBaX,
cBObOAaX WM 00M3aHHOCTAX rpakAaHWHa, COUMaibHbIX HOPMax W npaBuaax
MEMYHOCTHbIX OTHOLLEHMI B MONMKYNBTYPHOM U MHOTOKOH(MECCMOHAIbHOM 0OLLECTBE;
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npea-crtaBieHne O cnocobax NPOTUBOAENCTBMA  KOPPYNUUKM;  FOTOBHOCTb K
Pa3HOOOpPa3HOM COBMECTHOM [AEATENIbHOCTM, CTPEM/IEHME K B3aM—~MOMOHUMAHWUIO U
B3aMMOMOMOLLY, aKTUBHOE Yy4yacTMe B LUKOJIbHOM CamOYynpaBAeHUW; TOTOBHOCTb K
YY4acTMiO B FYMAHUTAPHOM  Aes-TeNbHOCTU  (BONOHTEPCTBO, MOMOLLb  JIOAAM,
HY»KOAOLMMCS B HE);

chOPMUPOBAHHOCTb AKTUBHOM YKM3HEHHOM MO3ULMKM, YMEHWA U HABLIKOB JINYHOIO
yyactua B obecneyeHmm mep 6€30nacHOCTU IMY—HOCTK, OBLLLECTBA M FOCYAaPCTBa;

NOHUMaHWe U Npu3HaHMe ocobon ponn Poccum B obecnevyeHun rocyaapcTBEHHON U
MeKyHapoaHoM 6e3onacHOCTM, 0BOPOHbI CTPa—Hbl, OCMbIC/IEHWE PO/IN FOCYAAPCTBA U
obLecTBa B peLleHM 334341 3aLUMTbl HACe/IEHUS OT OMaCHbIX U YPE3BbIYANHbIX CUTyaLMA
NPU-POAHOrO, TEXHOTEHHOTO U COLMANbHOTO XapaKTepa;

3HaHME W MOHWMaHWE POJIM TOCYZAAPCTBA B MPOTMBOAEMCTBMM OCHOBHbLIM BbI30BaM
COBPEMEHHOCTU:  TEPPOPU3MY,  IKCTPEMM3MY, HE3aKOHHOMY  PacnpOCTPaHEHMIO
HaPKOTMYECKMX CPeACTB, Henpu-ATME NtobbIX POPM 3KCTPEMM3MA, AUCKPUMMHALUW,
bopMmpoBaHMEe BEPOTEPMUMOCTH, YBAXKUTEIbHOTO U A06P0XKeNaTeNbHOro OTHOLLE-HUS K
[IPYrOMy YeIOBEKY, Er0 MHEHWIO, Pa3BUTME CMOCOBHOCTU K KOHCTPYKTUBHOMY AMAnNory C
APYTMMU NIOABMMU.

3. ﬂ,\/XOBHO-HpaBCTBeHHOG BOCMUTAHUE!

OPVEHTALMA Ha MOPasibHbIE LEHHOCTU U HOPMbI B CUTyaUMAX HPABCTBEHHOrO BblOOpPa;
rOTOBHOCTb OLIEHWMBATb CBOE MOBEAEHWE M MOCTYNKW, a TaKXKe MoBeAeHMEe U MOCTYMKK
APYrMX Nogen C nosv-UMM HPaBCTBEHHbIX M MPABOBbIX HOPM C YYETOM OCO3HaHWSA
NocneA-CTBMIM MOCTYNKOB; aKTMBHOE HEMpuATME acoumasbHbIX MOCTYMKoB, cBob6oaa M
OTBETCTBEHHOCTb JIMYHOCTU B YC/NOBUAX WHAMBMAYa/Ib—HOrO M 0OLLECTBEHHOro
MPOCTPaHCTBa;

pa3BuUTME OTBETCTBEHHOrO OTHOLIEHWS K BEAEHUIO 340POBOr0 06-pasa KWU3HM,
UCKNtoYatoLLero yrnoTpebneHne HapKOTUKOB, a/IKOTOAs, KYPeHUst U HaHeceHWe WMHOro
Bpeaa CO6CTBEHHOMY 30POBbIO U 340POBbIO OKPYHKAOLLMX;

d)OpMMpOBaHVIe IMYHOCTN  Be3onacHoro Tnna, OCO3HAHHOINO W OT—-BETCTBEHHOIO
OTHOLLEHMA K INYHOMN Be3onacHOCTK 1 6e3onacHoCTH Apyrnx ﬂPOAeI\;I.

4. ScTeTnyeckoe BoCNUTaHMUeE:

d)OpMMpOBaHVIe I'apMOHM‘-IHOIZ JIMYHOCTH, pa3BUTUE cnocobHocTH BOCNPUHNMATDb, UEHUTb
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M CO3/1aBaTb NPEKPACHOE B MOBCEAHEBHOM XKU3HW;

NMOHMMaHMEe B3aMMO3aBMCMMOCTM CHACTIMBOrO toHOWeCcTBA M 6e3-0nacHOro JIMYHOro
noseaeHmA B I'IOBCE,CI,HeBHOI‘;i HKU3HN.

5. LeHHOCTM Hay4yHOro NO3HaHUA:

OpPVEHTaUMA B AeATENbHOCTU Ha COBPEMEHHYHO CUCTEMY HayyHbIX MPeAcTaBaeHuir o6
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA Ye0Be—-Ka, NPMpPoabl U 0bLEeCcTBa, B3aMMOCBA3AX
yesioBeKa C NPUPOAHON U COLMANbHOM Cpeaoi; OBNaAEHME OCHOBHbIMW HaBbIKaMMm
nccne-aoBaTeNIbCKOM IeATE/IbHOCTM, YCTAaHOBKA Ha OCMbIC/IEHME OMbiTa, HabaoaeHWH,
MOCTYMKOB W CTPEM/IEHUE COBEPLUEHCTBOBATb NYTU AOCTUMKEHMSA WHAMBUAYA/IbHOTO U
KONNEKTUBHOro 6rarononyyms;

bopMMpOBaHME COBPEMEHHOM HAy4YHOM KapTUHbI  MMPa, MOHU-MAHME TMPUYMH,
MEXaHM3MOB BO3HWKHOBEHWMA W MNOCNEACTBUA PAC—-NPOCTPAHEHHBIXBUAOB OMacHbIX W
Ype3BbIYAMHbIX CUTYaUUM, KOTO-pble MOMyT MNPOM3OUTU BO Bpema npebbiBaHuA B
Pa3/IMYHbIX Cpeaax (B MOMELLEHWUM, HA YIMLE, HA NPUPOAE, B OOLLLECTBEHHbIX MECTax U Ha
MACCOBbIX MEePONPUATUAX, NPU KOMMYHUKALMK, NPU BO3AEN-CTBUN PUCKOB KY/IbTYPHOM

cpeapl);

YCTaHOBKa Ha OCMbIC/IEHME OnMblITa, HAbAOAEHMIA U MOCTYNKOB, OBN3AEHNE CNOCOBHOCTBLIO
OLEHUBATb M NPOrHO3NPOBaTb HEBNAro-nNpuATHbIE $aKTOPbl OBCTAHOBKM M NMPUHMMATb
060CHOBaHHbIE pe-LUeHUsi B OMAacHOM (4pe3BblYaliHOMN) CUTyaLMM C YYETOM pPeasbHbIX
YCNOBUIA 1 BO3MOMKHOCTEMN.

6. Pusmyeckoe BocnuTaHMe, GOPMMPOBAHME Ky/bTypbl 340POBbA U SMOLMOHAILHOIO
6narononyums:

NMOHMMaHME JIMYHOCTHOTO CMbICNA M3ydeHWA yd4ebHOro npegmetra MaTemaTuKa, ero
3Ha4YeHus Ans 6e3o0nacHoOM M NPOAYKTUBHOM KMU3HeAeA-TeNbHOCTM YeloBeKa, 0bLLEecTBa U
rocy4apcrea;

OCO3HaHME LEHHOCTM XWU3HM; OTBETCTBEHHOE OTHOLIEHME K CBO-eMy 370POBbi0 W
YCTaHOBKa Ha 310p0BbI 06pa3 M3HK (340pOBOE NUTaHME, COBAOAEHME TUTMEHNYECKMX
npasua, CHanaHCUMPOBAH-HbLIA PEXUM 3aHATUA W OTAbIXa, PerynapHaa ¢usmyeckas
aKTMB—HOCTb); OCO3HaHWe NOC/eACTBUIA U HENPUATUE BPEAHbIX NPUBbIYEK (YynoTpebneHme
anKorons, HAPKOTUKOB, KypeHue) 1 NHbIX Gopm Bpeaa Anst GU3NYECKOro M NcUXMYecKoro
300p0BbA; cobaogeHne npasBua 6e30MacHOCTM, B TOM YMC/IE HaBbIKOB 6e30MacHoro
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noBe-AeHuA B UHTEPHET-Cpee; CNOCOBHOCTb aAanTUPOBATLCA K CTPECCO-BbIM CUTYaLUSIM
N MEHSIIOLLIMMCA COLMANbHbIM, MHPOPMALMOHHBIM M MPUPOAHBIM YC/I0BMAM, B TOM YUC/Ee
OCMbIC/IMBAA COBCTBEHHbIM OMNbIT 1 BbICTPAMBas Aa/IbHENLIME LENN;

YMeHMe NPUHUMaTb ceba 1 Apyrux, He ocy»Kaas;

YMEHMEe OCO3HaBaTb 3MOLIMOHA/NIbHOE COCTOSHME Cceba M Apyrvx, YMETb YNpaBaATb
COBCTBEHHbIM 3MOLMOHA/IbHBIM COCTOSIHUEM;

chOpPMUPOBAHHOCTb HaBblKa pedneKkcmm, NpM3HaHME CBOEro Npa—Ba Ha OWMOKY 1 TaKoro
Ke NpaBa Apyroro YesioBekKa.

7. TpypoBoe BOCNUTaHME:

YCTaHOBKAa Ha aKTMBHOE y4yacTWe B PelleHMM MPAKTUYECKMX 3a—-4a4 (B paMKax cemby,
opraHu3auMM, ropoaa, Kpasa) TEXHONOrMYe-CKOM W  COUMANbHOM HaMmpaBAEHHOCTH,
CMOCOBHOCTb MHULMNPOBATb, M1IAHNPOBATL M CAMOCTOSTE/IbHO BbINOIHATL TaKOro poaa
AEeATENb—~HOCTb; MHTEPEC K MPAKTUYECKOMY M3yYeHMIO npodeccnin 1 Tpyaa PasINyHOro
POAa, B TOM YMC/Ie HAa OCHOBE MPUMEHEHNA N3y4aeMOro NPeAMETHOIO 3HAHWUSA; OCO3HAHME
BAXKHOCTW ODOYYeHMA Ha MPOTANKE—HUM BCEM KM3HWU O/1A YCNeLwHOM npodeccnoHanbHOM
AEATENILHOCTM M Pa3BUTME  HEeobXOOMMbIX YMEHWMM pgnAa  3TOro;  FOTOBHOCTb
afanTM-poBaTbCA B MPOPECCMOHANIBHON Cpeae; YBaKeHWe K Tpyay W pesy/ib-TaTamM
TPYAOBOM [AEATENbHOCTM; OCO3HaHHbIM BblIGOP W MOCTPOEHWE UHAMBUAYANbHON
TPaeKTopuM 06Pa30BaAHMA U MKU3HEHHbIX MJAHOB C YY4ETOM /IMYHbIX M OOLLECTBEHHbIX
WHTepecoB 1 noTpebHocTewn;

YKpen/ieH1e OTBETCTBEHHOIO OTHOLLEHUA K y4ébe,
8. 3Konormyeckoe BocnuTaHue:

OPVEHTaLUMA Ha MPUMEHEHME 3HAHUM M3 COUMA/IbHBbIX M eCTeCTBEH-HbIX HayK AnA
peLueHMA 33434 B 061acTy OKpY»KatoLLLEeR cpeapl, N1a—HUPOBAHMA NOCTYMKOB M OLEHKN UX
BO3MOKHbIX MOCNEACTBUI 41 OKPYXKatOLLLEN cpeapl; MOBbILLEHNE YPOBHS 3KON0MMYECKOM
Ky/IbTy—pbl, OCO3HaHWe rNob6aNbHOrO XapaKTepa 3KONOMMYECKMX Mpobiem M nyTen ux
PELUEHUNA; AKTUBHOE HEMNpuATUE OEUCTBMM, NPUHOCALLUMX BPE OKPYHKALWEN cpeae;
OCO3HaHME CBOEM POAN KaK rpaKdaHWHa W notpebutens B yCNOBMAX B3aMMOCBA3U
NPUPOAHON, TEXHONOMM-YECKOM U COUMANbHOM cpend; TOTOBHOCTb K Yy4acTUO B
NPaKTUYe-CKOMN AEATENBbHOCTMN 3KO/IOMMYECKON HAaNPaB/IEHHOCTY;

OCBOEHME OCHOB 3KO/10rMYECKOM KY/bTypbl.
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memanpeomemHsle:

1) ymeHne camMoCTOATENbHO NAAaHUPOBATbL asibTePHATUBHbIE NYTU AOCTUNKEHUSA
uenen, OCo3HaHHO BblbMpaTb Hambonee spdeKTUBHble cnocobbl peleHun
yuyebHbIX M MO3HAaBaTe/bHbIX 334aY;

2) YMEeHMe OCYLLeCTBAATb KOHTPO/Ib MO pe3y/bTaTy M Mo crnocoby AelcTBUA Ha
YpPOBHE NMPOU3BO/IbHONO BHMMAHMA U BHOCUTb HEOBXOAMMbIE KOPPEKTUBDI;
3) ymeHMe afeKBaTHO OUEHMBaTb MNPAaBUAbHOCTL  MAM  OWMBOYHOCTL
BbINONHEHUA y4yebHOW 3aaaun, e€é 0ObeKTUBHYI TPYAHOCTb U COOBCTBEHHbIE

BO3MOXHOCTU eé pelleHuns;

4) oco3HaHHOEe BNageHUE NOTUYECKUMU AEUCTBUAMU ONpeaeneHua MNOoHATUM,
o6ob6uleHnA, yYCTAaHOBAEHMA  aHaNorMiM, KnaccuPukauum Ha  OCHOBe
CamMocCToATeNbHOro BblbOpa OCHOBAHWW U KpUTEpMeB, YCTAaHOBAEHUA
POAOBUAOBbLIX CBA3EMN;

5) ymeHune ycTaHaBAMBaTb NPUUYUHHO-CNEACTBEHHbIE CBA3WU, CTPOUTb JIOTMYECKOe
paccyxaeHue, YMO3aKato4eHune (MHAYKTMBHOE,
AeAYKTUBHOE M N0 aHa/lorMn) 1 BbIBOAbI;

6) ymeHuMe co3aaBaTb, NPUMEHATL U NPeobpPa3oBbIBaTb 3HAKOBO-CMMBOINYECKUE
cpeactBa, MoAennm WU CXeMbl ANs peweHna yyebHbIX M NO3HABATE/IbHbIX
3ajavy;

7) ymeHMe  OpraHuM3oBbiBaTb y4ebHOE  COTPYAHWMYECTBO WU COBMECTHYIO
AeATeNbHOCTb C  y4yuTenemM U CBEPCTHUKAMMU: Oonpeaenatb  Uenwu,
pacnpenenatb ¢YyHKUMM M POAM Yy4yacTHMKOB, obuwme cnocobbl paboTbl;
ymeHue paboTtatb B rpynne: HaxoauTb obuiee peweHMe W paspewaTb
KOHGIMKTbl Ha OCHOBE COr/1aCOBaHMA MO3ULUIM M YY4ETA MHTEPECOB; CAYLATb
napTHépa; ¢opmyaupoBaTb, aApPrymeHTUpoBaTb M  OTCTauMBaTb CBOEé

MHeHUe;
8) dopmupoBaHme u  pasButTMe y4yebHOW M  0b6WENONb30OBATENbCKOM
KOMMNEeTeHTHOCTHU B obnactu MCMONb30BaHUA MHPOPMa LLMOHHO-

KOMMYHMKALMOHHbIX TexHoNorni (MKT-KomneTeHTHOCTH);

9) nepBoHaYanbHble NpeacTaBaeHna 06 naeax 1 0 MeToAax MaTeEMATUKM KaK 06
YHMBEPCANbHOM f3blKE HAYKM WU TEXHUKU, O CpeacTBe MOAENMPOBaHUA
ABNEHUIN N NPOLLECCOB;

10) ymeHMe BMAETb MaTeMaTUYeCcKylo 3agavyy B KOHTeKcTe npobnemHoMn
CUTYaLMKN B APYIUX AUCUUNAINHAX, B OKPYXKAIOLWEN KU3HU;

11) ymeHMe HaxoAuTb B PasNIMYHbIX UCTOYHMKAX MHPOPMaAUMIO, HEOBXOAMMYHO
ANA  peleHna maTemaTUdeckux npobnem, n npencTaBnATb €€ B NOHATHOM
dopme; NPUHUMATb peweHue
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B YC/IOBUAX HEMOJIHOM N U3ObITOYHOM, TOYHOM N BEPOATHOCTHON MHPOpPMALMUK;

12) ymeHMe NOHMMATb U MUCMNO/Nb30BaTb MaTeMaTUYECKME CPeacTBa HaArnagHoOCTU
(PUCYHKN, YepTexku, cxembl U Ap.) ANA WUAAKOCTpaUUM, WUHTepnpeTauuu,
aprymeHTauum;

13) ymeHMe BblABMUraTb rMNoTesbl NPU peweHUn yd4yebHbIX 3agay M MOHMMATb
HEeob6Xxo4MMOCTb UX NPOBEPKYU;

14) ymeHne NPUMEHATb MHAOYKTUMBHbIE UM AEAYKTUBHbIE CNOCO6bI paccyXaeHuM,
BUAETb PaA3/INYHbIe CTpaTerMm pelweHnsa 3a4ay; MNOHUMaHue CYLLHOCTH
aNropuTMUYECKUX nNpegnucaHnuimi - 1M ymeHue AencTBoBaTb B COOTBETCTBUU C
npPeAanoXKeHHbIM aifToPUTMOM;

15) ymeHne camocToATeNIbHO CTaBUTb LN, BbIOBUPATb M CO34aBaTb anAroOpUTMbI
ANA  peleHns y4yebHbIX MmaTemaTUyeckux npobnem;

16) ymeHMe nnaHUMpoBaTb M OCYWECTBAATb AEATENbHOCTb, HAMNPaBAEHHYI Ha
peweHne 3a4ay WMCCNeaoBaTENbCKOrO XapakTepa;
npeomemHsie:

1) oBnageHne 6a30BbIM MOHATUIHLIM anmnapaTomM MO OCHOBHbIM pa3fesiam
coaeprkaHuA; npeacTtaBneHne 06 OCHOBHbIX M3yvyaeMblX MOHATMAX (4ucno,
reomeTpuyeckas ¢urypa) Kak Ba*KHEMWMUX MaTeMaTUYeCcKUx Mopaensx,
NO3BOJIAKOLWMX ONUCbIBATb M M3y4YaTb peasibHble NPOLECChl U ABNEHUA;

2) ymeHune paboTaTb C reomeTPUYECKUMM TEKCTOM (aHa/nun3MpoBaTb, M3BJIEKATb
Heobxogumyo MHGOPMALMIO), TOYHO M TPAMOTHO Bbipa*kaTb CBOW MbIC/IN B
YCTHOM n NMMCbMEHHOM peun
C NPMMEHEeHNemM MaTeMaTUYECKON TEPMUHONOTMN U CUMBOJIMKN, UCNONb30BaTb
pasnuyHble A3bIKM MaTEMATUKM, NPOBOAUTL KAacCMdUKaumu, Norumyeckue
obocHoBaHMUA, [0Ka3aTeNbCTBa
MaTeMaTUUYECKUX YTBEPKAEHUN;

3) oBNageHMe HaBblIKaMM YCTHbIX, MUCbMEHHbIX, UHCTPYMEHTA/IbHbIX BbIYUCNEHUNA;

4) oBnafeHue reoMeTPUYECKMM A3bIKOM, YMEHWe WCNoAb30BaTb e€ero And
OMUCAHNA NpegMeTOB OKPY)KALWeEro mMupa, pa3BuTUe NPOCTPAHCTBEHHbIX
npeacTaBAeHUN 7 n306pasnUTeNbHbIX
YMeHWUI, npuobpeTeHne HaBbIKOB reOMETPUYECKUX NOCTPOEHUN;

5) ycBOeHME CMCTEMATUYECKMX 3HAHWI O NAOCKUX duUrypax m Mx CBOMCTBAX, a
TaKXe Ha HarnagHOM ypoBHE — O MNPOCTEMWMX NPOCTPAHCTBEHHbLIX Tenax,
YMeHMEe MNPUMEHATb CUCTEMATUYECKME 3HAHMA O HUX ANA  pelleHus
reomeTpUYECKMX U NPAKTUYECKNX 3a4avY;

6) ymeHue n3mepaTb ANHbI OTPE3KOB, BEAMYMHbI YI10B, UCMONb30BaTb GOPMYbl
AN HAXOXXAEHMA NepumeTpoB, nNaowangehn M Ob6bLEMOB reomMeTpuyecKmnx
duryp;

7) yMeHMe NPUMEHATb U3yYeHHble MOHATUA, Pe3yNbTaTbl, MeTOAbl ANSA pPeleHun

3a4a4 MNPaKTUYECKOro XapaKTepa WU 3a4ad4 U3 CMEXHbIX AUnCununiamH C
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MCNONb30BaHMEM npu HEeobxoAMMOCTH CNPaBOYHbIX MaTepunanos,
KaNbKynaTopa, KoMnbloTepa.

2. CopeprkaHue yyebHoro npegmera

HarnapHaa reometpua. HarnagHble npeacTtaBAeHMA O MNPOCTPAHCTBEHHbIX
¢urypax: Kyb, napannenenunesn, npusma, nupamuaa, wap, chepa, KOHYC,
unMnmMHap. W3obparkeHne NpoOCTPaHCTBEHHbIX ¢uryp. [MMpumepbl ceyeHu.
MHororpaHHuUKK.  [paBuUAbHblE  MHOTOrpaHHuMKK.  pumepbl  pa3BepTokK
MHOFOrpaHHUKOB, UMAMHAPA, KOHYCa.

MoHAaTMe  obbema; eauHUubl  obbema. O6bem  NPAMOYro/ibHOrO
napannenenunega, Kyba.

FeomeTtpuueckne oéwurypbl. lMpamble U yrabl. TouyKa, Npsmasn, MNJAOCKOCTb.
OTpesok, nyd. Yron. Buabl yrnos. BepTuKanbHbie U CMEXKHbIE yrbl. buccekTpuca
yrna.

MapannenbHble M nepecekatowmecs npamble. [epneHAMKYNspHbIe NpsMbIE.
Teopembl 0 NapannenbHOCTU U NepneHANKYNAPHOCTM NpAMbIX. MepneHanKynap u
HaK/IOHHaA K npaAmoi. CepeauHHbIA NepneHANKYNAP K OTPE3KY.

FeomeTpuyeckoe mecto TouyeK. CBOMCTBA BUCCEKTPUCHI yraa U cepeauHHOro
nepneHAMKyNApa K OTPesKy.

TpeyronbHUK. BbicoTa, meaunaHa, bUcceKkTpuca, cpeaHan NMHUSA TpeyroabHMKa.
PaBHOGeApeHHbIE M PABHOCTOPOHHMUE TPEYroNIbHUKK; CBOWCTBA W MPU3HAKK
paBHOOeApeHHOro TpeyrosiibHUKa. [pPU3HAKM  paBeHCTBa  TPEYroJibHUKOB.
HepaBeHCTBO TpeyronbHWKa. COOTHOLWIEHMA MeXAy CTOPOHaMU WU Yriamu
TpeyrosbHMKa.

Cymma yrnos TpeyronbHuKa. BHewHme yrabl TpeyronbHUKa. Teopema daneca.
Mopobue TpeyronbHMKOB. [lpu3Hakn nopgobua TpeyronbHUKOB. Teopema
Mudaropa. CMHYC, KOCMHYC, TAHMEHC, KOTAHFEHC OCTPOro yr/ia NPAMOYro/ibHOro
TpeyronbHuka v yrnos ot 0 go 180° ; npmuBegeHne K octpomy yray. PewweHue

NPSAMOYrO/IbHbIX TPeyronbHMKoB. OCHOBHOE TPUIOHOMETPUUYECKOE TOXAECTBO.
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d®opMmynbl, CBA3bIBAOLME CUHYC, KOCUHYC, TAHTEHC, KOTAHFeHC OA4HOr0 U TOro e
yrna. PelueHMe TpeyronbHWKOB: TEOPeMa KOCMHYCOB W Teopema CUHYCOB.
3ameyaTe/ibHble TOUYKU TPeYrobHUKa.

YeTblpexyronbHuk.  lapannenorpamm, €ero  CBOMCTBA W NPU3HaKMW.
MpPAMOYronbHWUK, KBagpaT, pOMb, UX CBOMCTBA W MpU3HaKWU. Tpaneums, cpeaHssa
JIMHUSA Tpaneuuu.

MHOFOyFOI’IbHMK. Bbll'lyl-(flble MHOTOYro/1ibHUKW. CyMMa yrnos BbINYKAO0TO
MHOTOYyrosibHuKa. I"Ipanmbele MHOTOYIro/1ibHUKW.

OKpy*KHOCTb M Kpyr. [lyra n xopga. CeKktop, cermeHT. LleHTpanbHbIl yron,
BMNMCAHHbIN Yro/, Be/IMYMHA BIMCAHHOIO yr/ia. B3anmHoe pacnosiorkeHne npamom
N OKPYKHOCTU, ABYX OKPY*KHOCTeN. KacaTenbHana M CeKywana K OKPYKHOCTU, WX
cBOMCTBA. BnucaHHbIe M ONMCaHHble MHOFOYro/IbHUKNU. OKPY»KHOCTb, BIMCaHHAsA B
TPEYrofibHUK, U OKPY)KHOCTb, OMWCAHHas OKONO TPEeyrosibHWKa. BnucaHHble u
ONUCAHHbIE OKPY*KHOCTU MNPaBUAbHOrO MHOIOYroNbHMKA.

FeomeTpuyeckne npeobpasosaHus. MNoHATME O paBeHcTBe ¢uryp. MoHATUE O
ABUXKEHUN: OCEeBas M ULEHTpasbHaa CUMMETPUM, NapanfesbHbli NepeHoc,
nosopoT. MoHATME 0 NoA06uK GUryp U TOMOTETUM.

MoCTPOEHUA C MNOMOLLbIO UMPKYAS W NuMHEeWKU. OCHOBHble 3a3a4ayu  Ha
NOCTPOEHUE: AieNIeHMe OTpe3Ka Monosam; MNOCTPOEHWe yrna, PaBHOro AaHHOMY;
NOCTPOEHUE TPEYrosibHUKa MO TPeM CTOPOHAM; NOCTPOEHME NeprneHAnKyAApa K
NPAMOI; NOCTPOEHUEe BUCCEKTPUCDHI YINa; AeNleHNE OTPE3Ka Ha N PaBHbIX YacTen.

PelweHne 3aZa4y Ha BblYMCIEHME, [0Ka3aTeNbCTBO W MNOCTPOEHUE C
MCNO/Ib30BAaHMEM CBOMCTB U3YYeHHbIX GUryp.

U3mepeHune reomeTpuyeckux BeanUnH.JnmnHa otpesKa. PacctoaHne oT TOYKKM 40
I'IpﬂMOVI. PaccTtoaHune mexay napanneibHbiMmm npaAMbiMHA.

MepumeTp MHOTroyronbHUKa.

[NvHa oKpy»KHOCTK, yncno T ; aanHa oyrv oKpyKHOCTHU.

lpagycHas mepa yrnia, COOTBETCTBME MeXAy BENMUYNHOM LEHTPaNbHOro yrna m
AJMHOM AyTN OKPYKHOCTM.
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MoHATME nnowaaM nAockux ¢uryp. PaBHOCOCTaBNEeHHble U PaBHOBENUKMUE
¢durypsoil. Mnowaab NPSAMOYroabHUKa. Mnowaan napannenorpamma,
TpeyronbHMKa W Tpaneuuu. [nowaab MHoroyronbHuKa. lMnowagb Kpyra wm
naowaab cektopa. CooTHOWEHWE MeXAY NAOWAASMM NOA06HbIX uUryp.

PelweHne 3afa4 Ha BbIYMCNEHME U [0Kas3aTe/bCTBO C MCMNO/Ib30BaHWEM
N3y4YeHHbIX popmya.

KoopguHaTtbl. YpaBHeHne npamon. KoopauHaTbl cepeanHbl oTpeska. Popmyna
PaCcCTOAHUA MeXAY ABYMA TOYKAMMU NMJOCKOCTUN. YpaBHEHUE OKPYXKHOCTU.

Bektopbl. [nvHa (moaynb) BeKkTopa. PaBeHcTBO BeKTOpoB. KonnuHeapHble
BEKTOpbl. KoopauHaTbl BeKTOopa. YMHOXEHMEe BEeKTOpa Ha 4ucno, CymMma
BEKTOPOB, Pa3/IoKEHME BEKTOpa MO ABYM HEKONJIMHEAPHbIM BEKTOPaM.
CKanApHoe NpounsBeaeHNe BEKTOPOB.

TeopeTUKO-MHOXKeCTBEHHble MNOHATUA. MHOXXeCTBO, 3/1eMeHT MHOXecCTBa.
3agaHue MHOXECTB nepeyncneHmnem 9J/1EMEHTOB, XapaKTepnCcTtnyecCknm
CBOMCTBOM. NogmHoKecTBo. O6'be,£I,VIHeHVIe N nepeceyeHme MHOXecCTB.

AnemeHTbl nNorukn.OnpepeneHne. AKCMOMbl M Teopembl. [lOKas3aTenbCTBO OT
npoTuBHoro. Teopema, obpatHaa AaHHON. Mpumep 1 KOHTpRPUMEp.

NNoHATME O PaBHOCWUIBHOCTU, CNef0BaHUN, yn0Tpe6neva| NOorM4ecCKkmnx CBA30K
ecn ..., 7T0..., BTOM U TOJZIbKO B TOM C/aiy4dae, 1orTn4eCkmne CBA3KN 1, UIN.

FeomeTpua B uctopnueckom passutun.OT 3emnemepus K reomeTtpun. MNuoarop
n ero wkona. danec. Apxumen. MNocTpoeHne NpaBUAbHbIX MHOFOYro/ibHUKOB.

Tpucekuus yrna. KBagpatypa Kpyra. YaBoeHue kKyba. Nctopusa umucna T . 3onoToe
ceyeHue. «Havana» EBkampa. J1.9unep. H.U.JlobaueBckmn. Uctopua nsaTtoro
nocTtynaTa.

N306peTeHne meToaa KOOpAMHaT, NO3BONAOLWEro nepeBoguTb
reomeTpmyeckne obbEKTbl Ha s3blK anrebpbl. P.AeKkapT u M. ®epma. Mpumepbl
Pa3/INYHbIX CUCTEM KOOPAMHAT HA NNOCKOCTW.

Coaep:xanue yueoOHoro npeamera «l'eomerpus 7 Kjiaace»
1. FeomeTtpuueckue purypbl
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durypbl B reomeTpun U B OKpyKatowem mupe (16 u)

HavanbHble mnoHsATHA maHuMeTpuu. ['eomerpuueckue ¢urypol. Touka u
npsiMasi. OTpe3ok, JyrHa oTpe3ka u e€ cBoictBa. [lomyminockocTs. [lomynpsimasi.
Yron, BennunHa yriia U €€ CBOMCTBA. TpeyroyibHUK. PaBEeHCTBO OTPE3KOB, YIIIOB,
TpeyroJbHUKOB. Ilapannenbubie mpsimbie. Teopembl U JOKa3aTeIbCTBA. AKCHOMBI.

2.CMmeKkHbIe 1 BepTHKAJbHBIE YIJbI (8 1)
CMexxHble W BEpPTHKaJbHBIE YIVIBI U HMX CBOiWcTBa. llepneHaukyispHbIe
npsMble. buccekrpurca yria u e€ CBOMCTBA.

3. PaseHcTBO $puryp(14 u)

[Ipu3Haku paBeHCTBA TPEYroJbHUKOB. MenuaHbl, OMCCEKTPUCHI U BBICOTHI
TpeyroJibHUKa. PaBHOOEIPEHHBII TPEYTOJIbHUK U €r0 CBOKCTBA.
OcHOBHBIE 337]a41 Ha TOCTPOEHUE C TOMOUIBIO IUPKYJIS U JIMHEUKU:
yTjla, paBHOT'O JIaHHOMY;
OMCCEeKTPUCHI yTIa,
NEPHEHANKYJIApa K MPSMO;
JIeJIEHUE OTpe3Ka MOIOJIAM.
IIOCTPOEHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM.
4. MapannenbHoOCTb NpAMbIX (12 y)

[TapannensHeie npsimbie. OCHOBHOE CBOWMCTBO NapaUIENbHBIX NMPAMBIX. 1Ipu3Haku
napauieslbHoCTH  mpsAMbIX. CyMma yIJIoB TpeyroibHuUKa. BHeEmHun yroia
TpeyrojapHuka. lIpu3Hakm  paBeHCTBa  NPSAMOYTOJBHBIX  TPEYTOJIBHUKOB.
Paccrostnue ot Touku 10 npsiMoi. PaccTositHue Mex 1y napajuieIbHbIMHA HPSIMBIMHU.

5.I'eomerpuueckne nocrpoenus (13 u)
OxkpyxHocTth. KacarenbHass K OKpPY)XHOCTH M €€ cBoiicTBa. OKpYKHOCTb,
OMHMCaHHAsA OKOJIO TpeyrojibHUKa. OKpPYXHOCTb, BIUCAHHAs B TPEYrOJIbHHUK.
CBOHCTBO CEpEIMHHOIO TEPIECHAMKYJApa K OTpe3ky. OCHOBHBIE 3ajJaud Ha
MOCTPOCHUE C TOMOIBIO IUPKYIIS U TUHEHKH.

OcHoBHas 1nenb — chOPMUPOBATh YMEHHE pEIIaTh MPOCTEHINNE 3a1auyd Ha
MOCTPOCHUE C TOMOIIBIO IUPKYIIS U IUHEHKH.
6.UTorosoe moBropenue (5 4)
OcHOBHasi 1€JIb — CHCTEMaTU3UPOBaTh M OOOOIIUTH 3HAHUSA YYaIIUXCS II0
MaTepuarly TeOMETPHH 3a Kype 7 Kiacca.

Conep:xanue yueoHoro npeamera «I'eomerpus 8 kjaace»
1.YerbipexyrojabHuku (19 4)

OCHOBHBIE TEPMHUHBI: ONPEACICHUE YeThIpeXxyroibHuka. [lapannenorpaMm u ero
cBoiicTBa. [IpusHaku mapamienorpamma. [IpsmMoyroiasHUK, poMO, KBaapaT W UX
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cBoiictBa. Teopema ®aneca. Cpeanss nuHuUsA TpeyrojapHuka. Tpaneuunsa. CpenHss
JAuHMS Tpaneuuu. lIponopruoHasbHbIE OTPE3KH.

OcHOBHasg 1eab — JaTh Y4YalIUMCS CHUCTEMAaTU3UPOBAaHHBIE CBEIEHUSA O
YEThIPEXYTOJbHUKAX U UX CBOMCTBAX.

2.Teopema IMudgaropa (14 1)

OCHOBHBIE TEPMUHBI: CUHYC, KOCUHYC M TaHT€HC OCTPOrO YIJa MPSMOYTOJbHOTO
TpeyroibHuka. Teopema [Iudaropa. HepaBencTBo TpeyronpHuka. [lepnenaukymsp
¥ HakJIoOHHas. COOTHOILIEHHS MEX]y CTOPOHAMU W yIJaMU B HPSIMOYTOJIbHOM
TPEYroJIbHUKE. 3HAYEHUS CUHYCa, KOCUHYCa U TaHI'€HCAa HEKOTOPBIX YIJIOB.
OcHoBHass 1eab — CHOPMHUPOBATH alapaT peHIeHUus MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB, HEOOXOAMMBINH JJisi BBIYUCICHHUS 3JIEMEHTOB T€OMETPUUYECKUX
¢buryp Ha MIOCKOCTH U B MTPOCTPAHCTBE.

3.JlekapToBBbI KOOPAUHATHI HA TI0cKOCTH (11 4)
OCHOBHBIE TEPMHHBI: MPSIMOYIOJIbHAs CHUCTEMa KOOPAWHAT Ha IUIOCKOCTH.
Koopaunatel cepenunbl OTpe3ka. PaccrosiHMe MeEXAy TOYKaMH. YPaBHEHUE
npsMoil U okpyxkHoctd. KoopaunHatel Touku mnepeceueHus npsmbix. ['padux
muHelHo (yukiuu. [lepeceyenune npsiMol ¢ OKpyKHOCThIO. CHHYC, KOCUHYC U
TaHreHc yyioB oT 0° 10 180° .
OcHoBHas 11eJ1b — 0000IIUTh U CHUCTEMATU3UPOBATH MPEACTABICHUS yUalUXCS O
JIEKapTOBBIX KOOPJIMHATAX; PA3BUTh YMEHUE MPUMEHSThH aJireOpanvyecKuil anmapar
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.
4.]IBuxenne (94)
OcHOBHBIE TE€pMHUHBIL: [[BkeHHE M ero cBoWMcTBA. CUMMETpPUS OTHOCUTEIBHO
To4YKH U npsamoi. [losopor. [lapannensHeiil nepeHoc U ero coiicTBa. [loHATHE O
paBeHCTBE PUTYD.
OcHOBHasi 1elb — MO3HAKOMUTH YYalIUXCSd C MIpPUMEpaMU T'€OMETPUYECKUX
npeoOpa3zoBaHUM.
5. BekTopsbl (9 )
OCHOBHBIE TEPMHHBI: BEKTOP. AOCOJIOTHAs BEIMYMHA M HAMpPaBJICHHE BEKTOpA.
PaBenctBo BekTOpoB. KoopauHatel Bektopa. CiioxkeHrne BEKTOPOB U €r0 CBOMCTBA.
YMHO)KEeHHE BeKTOopa Ha unciio. CKansipHOE IPOU3BEICHUE BEKTOPOB. YTOI MEXIY
BEKTOPAMH.
OcHoOBHas 11€JIb — TTO3HAKOMUTD YYalIUXCSl C JIEMEHTAMH BEKTOPHOU anreOpnl u
WX TPUMEHEHHUEM JJi1 PEelIeHUs FeOMETPUYECKUX 3adad; cOpMUPOBaTh YMEHUE
MIPOU3BOJIUTH OTNEPALIMU HaJl BEKTOPAMH.
6. UTorosoe nmopropenue (6 1)

OcHOBHas 1Eeldb — CUCTEMATU3UPOBATH M OOOOUIUTH 3HAHUS Yy4alIUXCs IO
MaTepually TEOMETPHH 3a Kypc 8 Kiacca.

Conep:xxanue yueoHoro npeaMera «I'eomerpus 9 Kjaace»
1.ITonooue puryp (14 1)
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OCHOBHBIC TOHATHS: TOHATHE O TOMOTeTHMH u TmoaoOun ¢uryp. IlomoOue
TpPeyroJapbHUKOB. [Ipu3Haku momo0us TpeyroiabHUKOB. [logo0ue mpsSMOyrobHBIX
TPEYTrOJIbHUKOB. LleHTpallbHbIC U BIUCAHHBIC YTIIbl U MX CBOMCTBA.

OcHOBHasl 1I€JIb — YCBOUTH MPHU3HAKH MOJ00US TPEYroJIbHUKOB M OTpabOTaTh
HABBIKU WX TPUMEHCHUS.

2. Pemienue TpeyroJbHUKOB (9 1)

OCHOBHBIE MOHSTHS: TEOPEMBI CHHYCOB U KOCUHYCOB. PerieHue TpeyroiabHUKOB.
OcHoOBHas 11eJb — MO3HAKOMUTD YYaIlIMXCSl C OCHOBHBIMU aJTOPUTMAMH PEIICHUS
MIPOU3BOJIBHBIX TPEYTOJILHUKOB.

3. Muoroyroabuuku (15 4)

OcHoBHble mOHATHUSA: JlomaHass. Beinykibsie MHOrOyrojibHUkM. CymMma yrioB
BBIMMYKJIOTO MHOIrOyrojibHuka. IIpaBuibHbIE MHOTOYTOJBHUKH. OKpPYKHOCTD,
BIMCAaHHAsA B IPAaBUJIBHBIM MHOTOYroJdbHHUK. OKpPYXKHOCTb, OMHCAHHAs OKOJIO
MPABWIBHOIO MHOTIOYTOJIbHUKA. J[TMHA OKpY>XHOCTH. J[JIMHA AYyTW OKPY>KHOCTH.
Paauannas Mepa yria.

OcHOBHasi LeJIb — pACHIMPUTh W  CUCTEMAaTU3UPOBATH  CBEJACHUS O
MHOTOYTOJIBHUKAX U OKPYXKHOCTSX.

4. Ilnomaau puryp (17 4)
OCHOBHBIE TOHATHA: IUIOIIAAM €€ CBOMCTBA. llnomanu npsAMOYyrojpHHUKA,
TPEyTOJBHUKA, TapajuiesiorpaMma, Tpaneuuu. [lnomanu kpyra u ero yacrei.
OcHoBHas 11e71b — COPMHUPOBATH Y yUalIuxcs oOluee NpeAcTaBiIeHUe O MIIOMAIN
Y YMEHHE BBIUUCIATH TUIOWAAN QUryp.
5.2;emeHTHI cTepeomeTpun. ToroBoe noBropeHue kypca nmjianumerpun (13
)
OCHOBHBIE ~ TIOHATHS:  aKCMOMBI  crepeomeTpud.  llapamnensHocTh  H
NEPHEHANKYJIIPHOCTh NMPSMBIX U IUIOCKOCTEN B MPOCTPAHCTBE. MHOTOIpaHHUKM.
Tena BpamieHus.
OcHOBHas LeNIb — JaTh HAa4aJIbHOE MPEJCTABICHUE O TEJaX U IOBEPXHOCTAX B
IIPOCTPAHCTBE, O PACHOJIOKEHUU NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.
CucremaTn3upoBaTh U 0000IIMTE 3HAHUS yYalIUXCS IO MaTepuaily r€OMETpUH 3a
Kypc 9 knacca.
HanpagieHue npoeKTHOM AeATEIbHOCTH
7xnacc

1. IlpumeHeHue paBeHCTBA TPEYTOJbHUKOB MPU U3MEPUTENBHBIX paboTax

2. CrpaHa TpEyrojabHUKOB.

3. UsroroBieHue CHE:XKMHOK U3 OyMaru.
8 KJacc

1. Tlpumenenue nogo0us TPEYroJIbHUKOB IIPH U3MEPUTEIBHBIX paboTax

2. Iludarop u ero reopema

3. B3anMocCBs3b apXUTEKTYPhl U MATEMATUKH B CHMMETPHUH
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4. DTOT yAUBUTEIBHO CUMMETPUYHBIN MHUP.

5.

["'eoMeTpusi U UCKYCCTBO.

9 xiacc
Merton nogo0us B 3aj1a4ax Ha TOCTPOCHHE.

1.
2.

B W

HCCTaHI[apTHBIe CITOCOOBI

MHOTI'OYI'OJIbHUKOB.

HaXO0XICHUS O IEN !

XapaKTEepUCTUYECKUE CBOMCTBA OKPYKHOCTH.
Yem reometpust JlobaueBckoro orianyaeTcs oT reomeTpun EBkimaa.
Pazmmunbie ciocoOs! qokazarenbecTBa Teopems [udaropa

HCKOTOPHBIX

3. TemaTtnueckoe IVIAHUPOBAHUE ¢ YKAa3aHUEM KOJIUIECTBA YaC0B,
OTBOJAMMBIX HA OCBOEHHE KAK/I0M TeMbl

Kaace 7
Pa3;1e.11 Koa Tembl Kou- OCHOBHbIE BUAbI AEeATENbHOCTU OCHOBHblE
-BO BO 06yqarou.l,uxc3 HanpaBaieHuA
qaco qacoB BOCNUTaATE/IbHO
B (Ha ypoBHe yHMBepcanbHbIX y4ebHbIX # nporpammbi
peincTsnin)
1.HayanbH | 11 dopMmyupoBaTh OCHOBHBIE MOHATHS U | 1.2,4
onpezeneHus; Pacno3nasaTth
blé U3yUYEHHBIC TCOMETPUICCKHE (QUTYPBI,
reomeTpu OIIpeACHATh UX B3aUMHOEC
vecKkue PAacIoIOKEHHE BBIMOIHATH YEPTEK 110
ycnoBuio 3anaun; [IpoBo1uTh
csepeHus NPOCTEHIIHE TIOCTPOEHHS C TOMOIIBIO

LUPKYJIS U JIMHENKH; Pacrio3HaBaTh
M3YYEHHbIE T€OMETPUUECKHE (PUTYPBI,
OIIPEIEIATh UX B3aUMHOE
PacCIOJIOKEHHUE BBIMOJIHATD YEPTEK 10
ycloBuIo 3a1aun; OnpenensiTs «Ha
rj1a3» pa3mMephl peajlbHbIX 0OBEKTOB,
IIPOBOAUTH IPYOYIO OLIEHKY UX
pasmepos.; IIpoBoauts
KJIAaCCU(UKALIUIO YTIIOB, BHIYUCIATh
JIMHENHBIE U YTIIOBBIE BEJIUYNHBI,
MIPOBOAUTH HEOOXOIUMBIE
JIOKa3aTeJIbHbIEC PACCYKICHUS;
3HaAKOMUTBCS C UCTOPHEN pa3BUTHUSA
T€OMETPHUH,
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2.
TpeyronbHu
K1

18

Pacnio3naBaTh nmapsl paBHbBIX
TPEYTOJIBHUKOB Ha TOTOBBIX YEPTEXKAX
(c ykazaHueM MPU3HAKOB);
@opMyIHpOBATh ONPENEICHHUS:
OKPY>KHOCTH, XOPJbl, AUAMETPA
BriBonuTh cienctBus (paBeHCTB
COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PABEHCTB TPEYTOJIbHUKOB;
®opMyJIMPOBATH CBOMCTBA U
MPU3HAKU PAaBHOOEAPEHHOTO
TpeyroyibHuKa; DopMyaupoBaTh
ONpEeNIETICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJILHOTO, IPSIMOYTOJIBHOTO,
paBHOOEAPEHHOT0, PABHOCTOPOHHETO
TPEYrOJIHbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEIMaHbl TPEYT OJIbHUKA;
CEepPEeIMHHOTO MEePIEeHIUKYIIsIpa
OTpe3Ka; epuMeTpa TPEyroabHUKa;
[IpuMeHATh IpU3HAKK PaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB B
3anavax; Mcnons3oBath U poBLIE
pecypchl AJis UCCIIEOBaHUS CBOWCTB
u3zydaeMbix puryp; CTpouTh 4epTEeKH,
peliaTh 3aa4y ¢ IOMOIIIbIO
HAaXO0’KJICHUS PaBHBIX TPEYTrOJIbHUKOB;
3HaAKOMUTBHCS C UCTOPHUEH pa3BUTHUS
T€OMETPUU;

2,47

3.

MNapannensH
ble NpAmble

13

dopMynMpoBaTh MOHATHE
NapajuIeIbHBIX IPSIMbIX, HAXOAUTh
IIPaKTHYECKHE MpuMepsl; M3yuaTs
CBOICTBa yIJ10B, 00pa30BaHHBIX IIPU
NIEPECEYEHUH NTAPAIIIENIBHBIX MTPSIMBIX
cekyueit; [IpoBoauTh 10Ka3aTesbcTBa
NapaJUIEIbHOCTH JBYX IPSMBIX C
MOMOIIBIO YTTIOB, 00pa30BaHHBIX MPH
MEePECEYCHUH ITUX MPSAMBIX TpETheil
IPSIMON; 3HAKOMUTBCS ¢ UCTOPUEN
pa3BUTHS TEOMETPUH;

24,7

4,
CooTHOLWweH
ne mexay
CTOpOHaAMMU
u yrnamu
TpeyronbHu
Ka.

20

Berauciars cymmy yriioB
TPEYroJIbHUKA U MHOTOYTOJIbHUKA,
PemaTe OCHOBHBIE 3a/1a4M Ha
[IOCTPOEHHUE: YIila, PABHOI'O JAHHOMY;
CEpPEIMHHOTO MEPIECHINKYISIpa
JJAHHOT'O OTPE3Ka; NPSMOH,
MPOXOJIAIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHIUKYJIIPHON JaHHOU IPSIMOU;
OUCCEKTPUCHI JAHHOTO YTIIa;
TPEYTOJIBHUKOB 110 Pa3JIMYHbIM
3JIEMEHTaM; 3HAKOMUTBCS C UICTOPHEN
pa3BuTus reomerpun; Haxonurts

4,6.7
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YHCIIOBBIC U OYKBEHHBIE 3HAUCHUS
YIJI0B B TEOMETPUUECKHX 33]]a4ax C
HCII0JIb30BAaHUEM TEOPEM O CYMME
YIJI0B TPEYrOJbHUKA U
MHOT'OYTOJIbHUKA;

5. 6 Pemmarp 3a1aun Ha MOBTOPEHHUE, 1,4,6
MosTopeHme WUTFOCTPUPYIOIINE CBA3A MEXKIY
1 0606LLeHNe pa3JIMYHBIMU YACTIIMHU Kypca
OCHOBHbIX
NOHATUI U
MeToZ0B
Kypca 7
Knacca.
Kanacc 8
Pa3znen | Kor- Tembl Ko.1-o OcHoBHble BUADI OcHoBHble
qzzo uacos DeATeNIbHOCTU HanpasneHus
B 06yqaiou.mxcn BOCNUTATENIbHO
1 nporpammbl
(Ha ypoBHe yHMBepcanbHbIX
yuyebHbIX aeucTBuit)
1. YeTnipéx 19 | Onpepenenwne 3 O6bACHATD, YTO TaKoe: 1,2,4
YroJbHUKH - YeTbIPexXyroNbHUK 1 ero
HYETbIPEXYro/IbHNKaA 3NeMeHTb! (BepLUMNHbI, CTOPOHbI
(npoTuBonexalme u
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Mapannenorpamm

CBolicTBO AnaroHanemn
napannenorpamma

cocefiHWe), AnaroHanu);
-napannenorpamm,
NPAMOYTO/IbHUK, POMb,
KBagpar;

-CpefHAfA IMHUA TPEYroNbHUKa;

CBOWCTBO NPOTMUBONEXKALLNX 2 -Tpaneuus u e€ anemeHTbl,
CTOPOH U yr0B CPEeLHAR NINHMA Tpaneumu,
paBHO6OKas Tpaneuums.
napannenorpamma
dopmMmynnpoBaTh M A0Ka3bIBaTb
MpamoyronbHuK. Pomb. 4 Teopembl:
-NPU3HaK Napannenorpamma;
Ksagpar. -CBOICTBO AnaroHanemn
napannenorpamma;
KoHTposibHas paboTa Ne 1 1 -CBOWCTBO NPOTUBONENKALLMX
CTOPOH M yrnos
Teopema daneca 3 napanjiesiorpamma;
-CBOICTBa AnaroHanemn
CpeaHaa nMHnaA NPAMOYro/ibHWKa 1 pomba;
- ®aneca;
TPEYronbH1Ka - CBOWMCTBA CpeaHUX IMHUI
TPeyroabHWKa 1 Tpaneumu;
Tpaneuus 3 - 0 NPONOPLMOHANBHbIX
oTpes3Kax.
MponopuMoHanbHble 2
OTPE3KMH MoHWMaTh, YTO KBaAPaT eCcTb
OOHOBPEMEHHO U
KoHTponbHan paboTta No 2 1 NPAMOYTobHUK 1 pomb.
CTponuTb C NOMOLLLIO LIUPKYAA U
NNHENKN YeTBEepPTbIN
NPONOPLUOHANbHbIN OTPE3OK.
Pewartb 3aauu Ha
BblUMC/IEHME, [,0KA3ATENbCTBO M
NOCTPOeHWe, UCNOoNb3ys
n3yyeHHble NPU3HAKK, CBOMCTBA
1 Teopembl
2.Te0peM 14 KocuHyc yrna 4 OOBSICHATB, YTO TAKOE:
-KOCHHYC, CHHYC ¥ TAaHT€HC 2,47
a Teopema Mudaropa. OCTPOTrO yriia MPsIMOYTOJIHHOTO
Hn(l)arop ErMneTckuii TpeyronbHUK IPEYTOTILHEMI:
a ~TIEPTICH/IKYIIAP, HAKIIOHHA,
e€ OCHOBaHHE U MPOCKIINS;
MNepneHAVKYAAP U HaKNOHHaA 2 - CTUIICTCKUN TPEYTOJIbHHK.

HepaBeHCTBO TpeyronbHUKa

DopmynupoBaTh U J0Ka3bIBATh:
- reopemy Ilngaropa;
-TEOpeMY O 3aBUCHMOCTH
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CooTHOwWweHuA mexay
CTOPOHaMWU U yrnamum

B NPAMOYFOJIbHOM

KOCHHYCA OT I'payCHOI MephI
yria;

- HEPABEHCTBOTPEYTONLHUKA,

- ToxkJecTBa Sin‘a + cosfa=1, 1
+tg2a=,1+=,sin(90° —a)=

TpeyronbHuKe COS a,
cos (90 — a) = sina.
OcHoBHble 3
ITornmarts, 4To:
TPUrOHOMETpUYecKkune - m060#t KaTeT MEHbIIE
TOXAecTBa TUTIOTEHY3HI;
-KOCHHYC JIF000T0 OCTPOTO yria
3Ha4YeHuA CMHyca, KOCUHyCca U Menble 1;
- HaKJIOHHas 0OJIbIIIe
TaHreHCca HEKOTOPbIX YI/10B HepIICHIHKYIAPa;
- paBHbBIC HAKJIOHHBIC HMEIOT
MN3meHeHne CUHYyca, KOCMHYCa 1 paBHBIE NPOEKIHH, a 00JIbIIE
M TaHreHCca M KoTaHreHca npu T, y KOTOpOH NpOCKIHA
OOJIBIIIE;
BO3pacTaHun yrna - mo0as CTOPOHa TPEYTOILHUKA
MEHBIIIE CYMMBI ABYX APYTUX;
- CUHYC U TaHI'CHC 3aBHUCAT
TOJIBKO OT BCJIMYUHEI yTJia.
KoHTponbHasa pabota Ne 3 3Harth:
- KaK BBIPKAIOTCS KATEThI U
TUTIOTEHY3a Yepe3 CHHYC,
KOCHHYC, TAHT€HC OCTPOTO yIJia
OPSIMOYTOJIEHOTO
TPEYrOJIbHHKA,
-deMy paBHBI 3HAYCHMUS CHHYCA,
KOCHHYCa U TaHreHca yryioB 30
®,45% 60"
3.Jlekapr | 11 | Onpedenenve fexapToBbix 2 OOBsACHTS, 4TO TaKoe:
OBBI KoOpAMHaT. KOOpANHATHI - IeKapTOBa CUCTEMA 4.6.7
KOOpJUHAT, OCh a0CITUCC, OCh
KOOpIUHA cepeanHbl OTpE3Ka OpJMHAT, KOOPIUHATHI TOYKH,
TRI HA Ha4asio KOOP/IMHAT; .
PacctoaHue mexay Toukamu -ypaBHEHHE QUTYPEI;
IIOCKOCT -YTII0BOH KOA(PPHUIIHEHT
H YpaBHEHME OKPYXHOCTU. 3 TpAMOH.
. 3Hars:
YpaBHeHue npamon - (hopMyJIBI KOOPIMHATEI
Cepe/IMHbI OTPe3Ka;
KoopauHaTbl TOYKM - (hopMyJTy PACCTOSHUS MEXIY
nepeceyeHuns NPAMbIX TOYKaMM,
-YpaBHEHHUE OKPYXKHOCTH, B TOM
YHCIIE C LEHTPOM B Hadale
PacnonoxeHue npamoti 3

OTHOCUTENBbHO
CNCTembl KOopauHaT

Yrnosoi KoappMUNEHT B
YypaBHEeHUU

npsmoit

KOOpJMHAT;
- YpaBHEHHE TIPSMOH, YCIOBUE
HapaelbHOCTH NPSIMON OAHOM
U3 ocel KOOpJMHAT, YCIOBHE
IIPOXOXKACHUS €€ uepe3 Havajo
KOOp/IMHAT;

- YeMy paBeH yTrioBOM

KO3 (QPHUINEHT IPAMOI; ITO IS

0
sin (180° - @ )=sin @
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IpaduK NNMHENHON PYHKLUUN

cos (180° - @ )=-cos &

tg (180° - @ )=-tg

o, = 90°

Pemratn 3aJla4yi Ha BBIYHCJICHUC,
HAaXO0XKXIACHUC U 10KA3aTCJIIbCTBO.

MepeceyeHmne npamoi ¢ 1
OKPYKHOCTbIO
OnpepeneHune cnHyca, 2
KOCMHYCa M TaHreHca ans
noboro yrnaotr0° g0 180°
4.I[BI/DKe MpeobpasoBaHua epuryp. 1 OOBICHATD, UTO TAKOE: 2,47
o - mpeoOpa3oBaHue UTYpbI
HHe CBoWiCTBa ABMMeEHMA peObp (urype1,
oOpartHOe peoOpazoBaHHUE;
-ABH)KXCHUC,
NosopoTt 3 -peoOpa3oBaHne  CUMMETPHUH
OTHOCHUTCJIBHO TOYKH, LCHTP
MapannenbHblli NepeHoC U ero CHUMMETPUH,;
o - npeoOpa3oBaHUe CUMMETPUH
csoicTBa. CyLiecTBoBaHME U .
OTHOCUTEJIbHO NTPAMOU, OCh
eANHCTBEHHOCTb CUMMETPHH;
napannenbHOro nepeHoca. - IIOBOPOT IIJIOCKOCTH, yTOJI
[OBOPOTA,;
CoHanpaBieHHOCTbNOAYNPAM poTa, .
- MapaJICJIbHBIU TEPEHOC.
biX.
DopMyIUPOBATh U 10KA3bIBATD,
CMMMETPUA OTHOCUTENBHO 3 Hro: 5
- TOYKHU IPAMOU IIPHU ABUIKECHHUUN
TO4KHK NEePexoadaT B TOUKHU HpHMOﬁ C
COXpaHCHHUEM U MOPAJKaA;
CMMMeETpPUA OTHOCUTE/IbHO -Ipeo6pa3oBaHusi CHMMETPUY
I'IpﬂMOﬁ OTHOCHUTCJIIBHO TOYKH U
OTHOCUTEJILHO MPSIMOI
SABJIIFOTCA ABHUXKCHUSAMU.
leomeTpuyeckmne 1 dopmysHpoBaTh CBOCTBa:
npeobpasoBaHMA Ha - ABMKEHUS;
- INapaJlyICJIbHOI'O IIEPCHOCA.
npakTuKe. PaBeHcTBO duryp P P
Pemrats 3a/1a4u, UCIIOJIb3Yys
HpI/IO6peTGHHBIC 3HaHUA.
KoHTposibHas paboTta Ne 4 1
5. BeKTopbl AbcontoTHanA BeiuMHa U 2 OOBACHATE, YTO TaKoe: 14,6
HaNpaB/IeHe BEKTOPa - BEKTOP M €ro HarnpasJ/ieHue,
OfMHAKOBO HanpaBJ/ieHHbIE U
PaBeHCTBO BEKTOpPOB MPOTMBOMNO/IOXKHO
HanpaB/eHHble BEKTOPbI;
KoopauHatel BeKTOpa 2

CnokeHune BEKTOPOB.
CnoxeHune cun

- abcontoTHaA BeIMUMNHA
(Mmoaynb) BEKTOpa, KOOPAMHATDI
BEKTOpPA;
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YMHOeHMe BEKTOpa Ha
ymncno. PasnoxkeHune BeKTopa
Nno ABYM HEKONI/IMHEAPHbIM
BEKTOpPaM.

CkanspHoe npounsseseHue
BEKTOPOB

PasnorkeHue BekTOpa No
KOOPAWUHATHbIM OCAM

KoHTponbHaa pabota Ne 5

- HyNeBOW BEKTOP;

- paBHble BEKTOPbI;

-YroNl MeXay BeKTopamu;
-CYMMa 1 pa3HOCTb BEKTOPOB;
- Npou3BeeHne BeKTopa u
yncna;

- CKansipHoe npousBeaeHne
BEKTOPOB;

- @VUHUYHbIA U KOOpPAMHATHbIE
BEKTOPbI;

- NPOEKLMM BEKTOPA Ha OCK
KOOpAMHaT.

dopmynnpoBaTb U AOKa3bIBATD:
- KMNPaBWNO TPEYro/ibHUKaY;

- Teopemy 06 abcontoTHoM
BE/IMYMHE U HAaNpaBieHUN
BEKTOpa;

- TEOPEMY O CKaNAPHOM
npovsseneHUM BEKTOPOB.
dopmynnposaTb:

- CBOWCTBA NpouM3BeAeHuUA
BEKTOPA U YnCNa;

- ycnosue
nepneHAMKYNAPHOCTH
BEKTOpPOB.

MoHMMaTb, YTO:

-BEKTOP MOKHO OT/IOXKUTb OT
Nto60I TOUKY;

- paBHble BEKTOPbI O4MHAKOBO
HanpasaeHbl U paBHbI NO
abCcoNOTHOM BeNNYMHe, a
TaK)Ke MMeloT paBHble
COOTBETCTBYOLME
KOOpANHATbI;

-CKansapHoe npoussegeHue
BEKTOPOB ANCTPUBYTUBHO.

Pewatb 3agaun.
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6.Utoros
oe
MOBTOPEH
e

OOBSICHATD, YTO TAKOE!
-KOCHHYC, CHHYC U TaHT€HC
OCTpOTO yrila NpsSIMOYTrOJIEHOTO
TPEyroNbHUKA;
-NIepIECHNKYJISIP, HAKIIOHHAS,
€€ OCHOBaHUE U IIPOEKIN;
-ipeoOpa3oBaHue QPUTYPHI;
-IBIDKCHUE,

-peoOpa3oBaHne  CUMMETPHUH
OTHOCHUTEJIFHO TOYKH U TPSIMOH;
- IOBOPOT IIOCKOCTH, yTOJ
MIOBOPOTA;

- NIapaJlIeJIbHBII IEPEHOC.
-4eTbIPexyro/bHWK 1 ero

3/1eMeHTbI

-napannesorpamm,
NPAMOYTO/IbHUK, POMb,
KBagpar;

-CpeAHAsA IMHUA TPEYroNbHUKa
W Tpaneumu;

-Tpaneuma n eé aieMeHTbl,.

DopMynHpOBaTh U JOKA3HIBATH:
- reopemy [lugaropa;

-- HEpaBEHCTBO TPEYTOJIFHHUKA;
-CBOICTBO AMaroHanen

napananenorpamma,

-CBOWCTBO NMPOTUBO/IEKALLMX
CTOPOH M yrnos
napasnenorpamma;

-3HaTb:

- KaK BBIPAXXaloTCs KaTEeThl U
THIIOTEHY3a Yepe3 CHHYC,
KOCHHYC, TAHI'€HC OCTPOTO yTria
MPSMOYTOIBHOTO
TPEYTOJIbHUKA,;

-4eMy paBHbl 3HAaYEHUA CUHYCa,

KOCWHYyCa 1 TaHreHca yrnos 30
o o o

,45 ,60

Pewartb 3aaun, ucnonbsyn
NpMobpeTeHHble 3HaHMA.

1,4,7,8
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Paznen Koua-Bo TeMbl Koa-Bo OcHOBHbIe BUAbI OcHOBHble
Hacos Hacos [eATeNbHOCTH HanpaeneHuns
obyuatowmxca BocnuTartenb
HoiA
(Ha ypoBHe yHMBepcanbHbIX | Nporpammbl
yuyeb6HbIX aeicTBuiA)
1.Nopobue, 14 | NpeobpasosaHue nopobus 1 OOBSACHHTE, 4TO TaKOE: 12,4
- mpeoOpa3oBaHue mMo1o0us,
CsoiicTBa npeobpasoBaHus Ko>pPuunent noxodus,
dmryp 6 nogo0HbIe QUTYpPHI;
NoAoLUA - TOMOTETHSI OTHOCHTEIILHO
LEeHTpa, KoaddurmeHTt
MNopobue puryp 2 FOMOTETUH, TOMOTETUYHBIE
burypsr;
Mpu3HaK nogobua - YIIIbI IJIOCKHA,
JOTIOJTHUTENBHBIE,
Tpeyro/sibHMKOB MO ABYM . o
LCHTPAJIbHbIH, BIUCAHHBII B
yrnam OKpPY>KHOCTB, IEHTPAILHBIH,
COOTBETCTBYIOIHH TaHHOMY
Mpu3Hak nogobus 2 BIICAaHHOMY YTIIy.
Tpeyro/sibHMKOB MO ABYM
Pey ABY [Tonumars, 4To MaciTad ecTb
CTOPOHaM n yrny mexay K03(PULKEHT TOIO00HS.
HUMMU DopMyIHpOBaTh U JOKa3bIBATh:
- YTO 'OMOTECTHUA €CTh
Mpu3HaK nogo6ms npeoOpa3oBaHus MOI00uS;
. - 9TO MpeoOpa3oBaHUe TOA00US
TPeyro/sibHMKOB MO TPEM COXpAHSIET YIITBI MEKITY
CTOpPOHaMm HOJTYTIPSIMBIMH;
- CBOWCTBA IMMOTOOHBIX (HUTYD;
Mosobue NPAMOYroNbHbIX 2 - IPU3HAK MO100Hs
TPEYTOJIbHUKOB I10 JBYM yIJjaM;
TPEYronbHMKos - IpU3HAK M0JI00Ms
TPEYTOJIbHUKOB I10 JBYM
KoHTponbHas pabota Ne 1 1 CTOPOHAM H YTy MEK/y HUMI;
- IPU3HAK MO00HS
Yrnbl, BAUCaHHblE B 2 TPEYTOJIbHUKOB II0 TPEM
CTOpOHAM;
OKPY}KHOCTb - CBOMCTBO OHMCCEKTPHUCHI
TPEYroJbHHKA;
-TeopeMy 00 yriie, BIUCAHHOM B
MponopuMoHanbHOCTb 2 pemMy .yr
OKPY>XKHOCTB;
OTPEe3KOB Xop4 U CeKyLmnx - IpONOPUMOHAILHOCTD
OKPYYKHOCTU OTPE3KOB XOPJ] U CEKYILIHX
OKPYHOCTH.
DopMyIUPOBATH:
KoHTponbHas pabota Ne 2 1 PMYTID

- CBOMCTBA MpeoOpa3zoBaHus
o00us;

-TIPU3HAK MOA00Us
HIPSIMOYTOJBHBIX
TPEYTOJIbHUKOB;

- CBOMCTBO KaTeTa (4TO KaTreT
€CTb CpeJHee
HIPONOPLUOHATBHOE MEXITY
TUIIOTEHY301 U IIPOEKLUE
9TOTO KaTeTa Ha THIIOTEHY3Y);
-CBOWCTBO BBICOTBI
MPSIMOYTOJIBHOTO
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TpeyroJbHHUKa, IIPOBEICHHON U3
BEPLIMHBI PSIMOTO yria (4To
OHa eCTb CpeiHee
MPOTOPIMOHANBEHOE MEXITY
MPOEKLHUSIMU KaTeTOB Ha
TUIIOTEHY3Y);

- CBOWCTBO BIMCAaHHBIX YTJIOB,
OIMPAIOIIUXCS Ha OHY H Ty Ke
Ayry.

[TonnmaTh, 4TO BIICAHHBIC
YTIIBI, ONTUpAIOIINECs Ha
JIHAMeTp, IPsIMBIE.

Pewats 3a1aun, MCnonb3ys
pUOOpETEHHBIE 3HAHUSL.

2.Peme1m 9 TeopeN\a KOCMHYCOB 2 DopmMynupoBaTh U JOKa3bIBaTh:
- TEOPEMbI KOCUHYCOB U 2,47
¢ CHUHYCOB;
TPEyrojb Teopema c1HycoB 3 - COOTHOIIEHHE MEKY yTIaMu
TpEyrojabHUKA U
HHKOB Pey
CoOTHOLWEHUA MeXay MIPOTUBOJIEKAIIUMH CTOPOHAMH.
Iloraumarts:
yrnamm u
-4yeMy paBeH KBaJpaT CTOPOHBI
NPOTUBOEXKALLMMM TpeyroNbHUK;
CTOpPOHaMu - 4TO 3HAYUT PCUINTH
TPEYTOJbHUK.
TPeyroNbHWKa Pemars 3agaun, ucnomnab3ys
puoOpeTeHHbIe 3HAHNUS.
PelwweHune TpeyronbHMKOB 3
KoHTponbHas pabota Ne 3 1
3.MHOI’0y 15 JlomaHas. 2 OOBSACHUTD, YTO TAKOE:
- JIoMaHas U €€ 2JIEMEHTHI,
3aMKHYTasl JIOMaHbIE; 4,6.7
- MHOTOYTOJILHUK U €TO
MpasuabHble .
3JIEMEHTBI, IIOCKHIA
MHOTOYTO/IbHUKN MHOTOYTOJIbHUK, BBITYKJIBII
MHOTOYTOJIbHUK;
dopmynbl pagmycos 2 - YroJI BBIIYKJIOTO
MHOTOYT'OJIbHUKA U BHEIIHUH
BMMNCAHHbIX U ONMNCAHHDbIX
. €ro yroir
OKPY*KHOCTEWN MNPaBU/IbHbIX - IPaBUIIbHBIA MHOTOYTOJIBHHUK;
N\HOFOVFOH bHUKOB - BIIMCAHHBIC U OITMCAHHBIC
MHOTOYTOJIbHUKH;
MocTpoeHMe HEKOTOPbIX 1 - ICHTp MHOTOYTOJIbHUKA,
- IEHTPAIBHBIN YTOJI
npasuabHbIX MHOTOYTOJIbHHKA,;
- paJvaH U paJuaHHas Mepa
MHOTIoyrosibHMKoB yria,
-gucno T,
BnncaHHble N onucaHHble 2 3HATh:
yeTbl pexyron bHUKU - HpI/IGHI/I)KeHHOG 3HAYCHUEC
yucna T
Mopobue NpaBUAbHbIX 3 - KaK rpayCHYIO Mepy yria

BbINYK/IbIX MHOTOYTrO0/1IbHUKOB

[IEPEBECTH B PAJUAHHYIO U
HA000POT;
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JAVHA OKpYyXXHOCTU

PaanaHHaa mepa yrna

KoHTponbHana pabota Ne 4

- 4TO Yy IPaBHIBHBIX N-
YrOJIbHUKOB OTHOILCHHUS
MepUMETPOB, paInyCOB
BITMCAHHBIX M OMIMCAHHBIX
OKPYXXHOCTEH pPaBHBI.

ITorumatse. UTo Takoe qiuHa
OKpPY>KHOCTH.
DopMynHUpOBaTh U JOKA3bIBATH
TEOpEMBI: O JAJIMHE OTPEe3Ka,
COEIUHSIOMETO KOHIIBI
JIOMaHOM;

- 0 CyMMe YIJIOB BBIMYKJIOro N-
YTOJIbHUKA,

- 0 TOM, 4TO IIPABUJIBbHBIN
MHOTOYTOJIbHUK SIBJIICTCS
BIIMCAHHBIM U OIIHCAHHBIM;

- 0 IOA0OUH NMPaBUIIBHBIX
BBIITYKJIBIX MHOTOYTOJIbHHUKOB;
- 00 OTHOIIEHUH JJIMHBI
OKpPY>KHOCTH K TUaMETPY.
BeBoanTh hopMyms 11
paanycoB BIHCAHHBIX U
OIMCAHHBIX OKPYKHOCTEH
MIPAaBUJIBHBIX N- YTOIBHUKOB
(n=3, 4, 6).

YMeThb CTpOUTSH:

BrucaHHbIE B OKPY’KHOCTb U
OIHMCaHHBIE OKOJIO HEE
MPaBUJIbHBIE MIECTUYTONbHUK,
YEeTHIPEXYTOJILHUK (KBaIparT),
TPEYTOJIbHIIK;

- CTPOUTH O BIMCAHHOMY
MPaBUIBHOMY N-yTOIbHUKY
[IPaBWIbHBIN 2N-yrOJIbHUK;
Pemats 3a1aun, ucnonb3ys
nproOpeTeHHbIe 3HAHNUS.

4.Mnowa
An ouryp

17

MoHATMe naowaan

MNaowagb NPAMOYrosbHMKaA

MNnowagb Napannenorpamma

Mnowaab TpeyroabHUKa

(Popmyna lepoHa ans
naowaan

TpeyrosibHUKa)
PaBHoBenunKkue Gpurypbl

Mnowaab Tpaneuum

OOBSACHATH, YTO TAKOE:

- IUTOIA b,

-KpYyT, €T0 IEHTpP U PaIHyC;

- KPYTOBO# CEKTOp M CETMEHT.
®DopMynHpOBaTh U JOKA3HIBATE:
-4TO TUTOMIAIb TPEYTOIbHHUKA
paBHa MOJIOBHUHE MPOU3BEICHHUS
CTOPOH Ha CHHYC yTJIa MEXIY
HUM;

- YeMy paBHa IUIOIIAb KpyTa.
BriBoaute hopmysbr:

- IUTOIIA AN IPSIMOYTOJIBHHUKA,
mapaiesiorpaMma,
TpEYroJbHUKA (depe3 CTOPOHY H
BBICOTY 1 ['epoHa), Tpanennu;

- JIs paJIiyCOB BITMCAHHOM U
ONHCaHHOH OKpYXKHOCTEN
TPEYroJIbHUKA.

3HaTh:

- (hOpMYJIBI BBIYHCIICHUS

1,4,6
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KoHTponbHana pabota Ne 5

dopmyna gna paguyca
BMNUCAHHOMW M ONUCAHHOMN
OKPYXXHOCTU TpeyronbHuKa

Mnowaam noaobHbIX duryp

Mnowagb Kpyra

KoHTponbHan pabota Ne 6

VIO KPYTOBOT'O CEKTOpa U
CErMEHTAa;

- KaK OTHOCSTCS IUIOIIaI!
NOA0OHBIX UTYD.

Pewats 3a1aun, Mcnomb3ys
NpUOOpETEHHBIE 3HAHUSL.

5.9nemeH
Tbl
cTepeome
TpUn.
Utorosoe
noBTOpPEH
Me Kypca
naaHumer
pun

13

AKCMOMbI cTepeomeTpum

OOBSICHUTB, YTO TAKOE!
-CTEPEOMETPHS;

- mapaenbHble U
CKpELUBAIOIIUECS B
MPOCTPAHCTBE MPSMBIE;

- mapaeNbHble IpsMas U
IJIOCKOCTB;

- apajJieNIbHbIe INIOCKOCTH;

- IpsMasi, epIeHAUKYIIpHast
IUIOCKOCTH;

-TIePIEHAUKYIIAP, OMyILEHHBIN
U3 TOYKH Ha TIOCKOCTB;

- PACCTOSHUE OT TOYKH J10
IIOCKOCTH;

- HAKJIOHHAsd, €€ OCHOBaHHE U
MPOEKIINS;

- IByTpaHHbIA U MHOTOI'PaHHBIH
YTIIBL;

- MHOTOTPAaHHHK U €T0
JJIEMEHTHI,

- IpU3Ma U €€ JIEMEHTHI,
mpsiMasi, IpaBHIIbHAS TPU3MEI;
- mapajvieNenurne],
PSIMOYTOJIbHBIN
napaJulesIenuIe s, Kyo;

- IUpaMuzia U €€ IIEMEHTHI,
IpaBUJIbHAS HPaMUJA,
TETpadip, yCceUeHHas
nUpaMua;

- TEJIO BpAIlleHHS,;

- HWINHAP U €T0 3JIEMEHTHI,
KOHYC;

-map u cepa, mapoBOH CEKTOP
1 CETMEHT.

3HaTh:

-(hopMyIMpPOBKH aKCHOM
CTepeoMeTpuH;

- CBOMCTBA MapauIeIbHbBIX U
HNEPHEHAUKYIISPHBIX NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE;
- 4eMy paBHBI 00 BEMBI
MPSMOYTOIBEHOTO
napajuiesIenunea, IpU3MbI,

24,7
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MUPAMUJIBI, YCCYCHHOM
MUPAMUJIBL,

- KaK OTHOCSITCSI 00BEMBI
MOAOOHBIX TEJT;

-4eMy paBHBI TUIOINAAN CPEPhI U
c(hepruIecKoro CerMeHTa,
00BEeMEI Iapa M MIapoBOTo
CerMeHTA.

DopMynHpOBaTh U JOKA3BIBATH:
- 9TO Yepe3 TPU TOUKH, He
JISKALUE HA NIPSIMOM, MOKHO
MIPOBECTHU ITOCKOCTB;

- YTO €CJIM JBE TOYKHU MPAMON
MPUHAJICKAT IIOCKOCTH, TO U
BCs TIpsAAMAst PUHAICKHUT
TUIOCKOCTH;

- TEOPEMY O TpeX
MEPIEHAUKYIIIpaX.

BCPOHTHOCTB H CTAaTUCTHKA

1. NMAHUPYEMBIE OBEPA3OBATEJIbHBIE PE3YJIbTATHI

OcBoenue y4eOHOro Kypca «BeposaTHoCTh u CTaTUCTUKA JTOJKHO

06eCHe‘-II/IBaTI>I[OCTI/I)K€HI/IC Ha YpPOBHC OCHOBHOI'O O6HICFO 06pa30BaHI/I$I CJICOYIOUX
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCETHBIX O6pa3OBaTCJII)HBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMs INpOrpaMMbl yueOHOro Kypca «BeposTHocTh U
CTaTUCTHKA» XapaKTEPU3YIOTCS:

HanI/IOTI/I‘{eCKOQ BOCIIUTAHHE:

— MPOSIBJIEHUEM MHTEpECa K NPOILLIOMY U HACTOALIEMY POCCUMCKONM MATEMATUKH, HIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHXKCHUSM POCCHICKMX MAaT€MAaTHKOB M POCCHICKOW MaTEMAaTHYECKOU
IITKOJTBI, K MCTIOIH30BAHUIO 3TUX JOCTWKEHUN B IPYTUX HayKaxX W MPUKIATHBIX chepax.

I'paxxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTBIO K BBINOJHEHUIO OOSA3aHHOCTEH TpaKIaHWHA W peaju3allid €ro Ipas,
IpPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYP,
SIBJICHUH, POLIEAYp I'PaXkIaHCKOTO 0011ecTBa (BBIOOPHI, ONIPOCH U T1P.);
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T'OTOBHOCTBIO K chymaeHmo OTUYCCKUX Hp06HeM, CBA3aHHBIX C IPAKTHUYCCKUM
MMPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ HAYyKH, OCO3HaHHUEM BaXHOCTHU MOPAJIbHO-3TUYCCKHUX
IMPUHIOUIIOB B ACATCIbHOCTH y‘léHOl"O.

Tpynosoe BocniuTanue:

YCTAaHOBKOM Ha AaKTHBHOE Y4YaCTUE B PEIICHUM IPAKTHYECKUX 3aJa4 MaTeMaTU4YeCKOH
HAIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMAaTUYECKOT0 OOpa30BaHUs Ha MPOTSHKEHUU
BCEH KHU3HU Ui YCHEIIHOW MPOoQeCcCHOHATBHON eI TeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUU;

OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM WHAWBUAYAIBHOM TPACKTOPHH OOpa30BaHHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTn4ecKkoe BOCIUTAHUE:!

CIIOCOOHOCTBIO K OMOIHWOHAJIBHOMY M OJCTCTUYCCKOMY BOCIIPUATHUIO MATEMATUUCCKHUX
O6’L€KTOB, 3ajaa4, pemeHI/Iﬁ, paccyx(z[eHHﬁ; YMCHHIO BUACTH MAaTEMATUYCCKUC
3aKOHOMCEPHOCTU B UCKYCCTBC.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

OpUEHTAllel B JIE€ATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAY4HBIX IpPEACTAaBIECHUN 00
OCHOBHBIX  3aKOHOMEPHOCTSAX  pPa3BUTHUA  YeJNOBEKa, MHpUpoasl M OOIIecTBa,
MOHMMAaHUEMMaTEMaTHUYEeCKOM HayKH Kak c(epbl YelOBEYECKOH AeATEeIbHOCTH, ITAaloB €¢
pPa3BUTHUA U 3HAYUMOCTH I PA3BUTHUS LUBUIU3ALMM; OBIAJACHUEM SI3BIKOM MaTEMaTUKH U
MaTE€MaTU4YeCKONW KyJbTypOH KaK CpPEJICTBOM ITO3HAHMS MHUpPA; OBJIAJCHHEM MPOCTEHIINMU
HAaBBIKAMU MCCIIEI0OBATEIbCKON JEATEIIBHOCTH.

®dusnyeckoe BOcNUTaHMe, GOPMHPOBAHME KYJbTYPbl 310POBbSl U 3MOLHOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBHIO IMPUMCHSATHL MATCMATHYCCKUEC 3HAHUA B MHTCPECAX CBOCTO 3J0pPOBbA, BCACHUA
37I0pOBOr0 00pasza >KU3HU (3A0POBOE THUTAaHUE, COAJAHCHUPOBAHHBIM PEXUM 3aHATUU U
OTJIbIXa, peryispHas (u3nyecKass aKTUBHOCTD); C(POPMUPOBAHHOCTHIO HaBBIKA pedIiekcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIUOKY U TaKOTO K€ MpaBa JPYroro 4eroBeka.

JKO0JIOTrHYecKOe BOCIIUTAHME:

OpHEHTaIlel Ha NMPUMEHEHHWE MaTeMAaTW4YeCKUX 3HAHWHM JUIsl pelieHds 3a1ad B 00JIacTu
COXPAHHOCTH OKPYKAIOIIEW Cpenbl, MJIAaHUPOBAHUSA IOCTYINKOB M OLICHKH MX BO3MOXKHBIX
NOCNEACTBUM i OKpYXKalolllell  cpelbl; OCO3HAaHMEM  IJI00albHOIO  XapakTepa
9KOJIOTMYECKUX MPOOJIEM U MyTeH UX peleHHUs..
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JIMYHOCTHBIE pe3y/bTaThl, O0ecmeYMBAINME AJaNTANMI0 Oo0y4yawlierocs K
H3MEHSAIOIMMCS YCJI0BUAM COLMAJIBLHOI M NPUPOAHON Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONPENCIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NEeATeIbHOCTh, B TOM YHCIIE YMEHHE YUYHUTHCS Y
OpYTUX JIOAeH, MpuoOpeTaTh B COBMECTHOW JESTENIbHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIETEHIIMH U3 ONbITA APYTHUX;

HEOO0XOMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWU, B TOM 4YHCJEe (OPMYIUPOBATH HIIEH,
MOHSTHS, TUTIOTE3bI 00 00BEKTaX U ABJICHUSAX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYalUIO
KaK BbI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEIeHUsS U JeHCTBUS,
(bopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpe,I[MeTHBIe PE3YyIbTaTbl OCBOCHHUSA ITPOTPAMMBI yqe6H0r0 Kypca ((BepOHTHOCTL nu

CTATUCTUKA» XapPAKTCPU3IYIHOTCA OBJIAACHUCM YHUBCPCAJIbBHBIMU ITO3HABATCIIBHBIMU HeﬁCTBHHMH,

YHUBCPCAJIbHBIMA  KOMMYHUKATHBHBIMHU IIeﬁCTBHﬂMH N YHHUBCPCAJIbHBIMU PCTYJIATUBHBIMU

NEeNCTBUSIMMU.

1)

Vuusepcanvuvie nosnasamenvHvle Oeticmsusi obecneuusaiom Gopmuposanue 0A308blx
KOCHUMUBHBIX NPOYECCO8 00VHarowWuxcs (0C8oeHUue Memooo8 NOZHAHUSL OKPYICAIOUWE20
MUpA; NpUMeHeHUue JN02UYECKUX, UCCLed08AmeNbCKUX Onepayutl, ymenuti pabomams ¢
unghopmayuet).

ba3oBble Jornyeckne AeMcCTBUSA:

BbIABJIATE MW XapPaKTCPU30BATH CYHICCTBCHHBIC IPU3HAKKW MATCMATHUYCCKUX O6T)CKTOB,
MOHATUM, OTHOIIEHHH MEXAy TMOHATUAMHU; (DOpPMYIHpOBaTH OINpPEAETICHUS MOHATUM;
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIACCHU(PHUKAIMK, OCHOBAHUS s 000OLICHUS U
CpaBHEHUs, KPUTEPUU IIPOBOIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHpPOBaTh M NpPeoOpa3oBbIBATH CYXKJICHHUSA: YTBEpPAWUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

BBIABJIATE MATEMATHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HM W IIPOTUBOPCUUA B q)aKTaX,
JaHHBIX, Ha6JIIO)IeHI/I${X U YTBCPXKACHUAX; IMpeajlaratb KPUTCPpHUU OJId BbIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

ACJIaTb BBIBOJbI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H HWHAYKTUBHBIX
YMO3aKJIIOYECHNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MAaTeMaTHUECKUX YTBEPXKICHHH (IpsMble U OT HPOTUBHOIO),
MPOBOAMTH CaMOCTOSITEIbHO HECIOXHBIE JI0Ka3aTeNbCTBA MaTeMaTHYEeCKHX (aKToB,
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2)

BBICTpAauBaTh apPryMEHTALUI0, MPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIE PacCyX/IECHHUS;

BbIOMpaTh crioco0 pelieHus: ydyeOHo# 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS:

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUI WHCTPYMEHT IMO3HAHUS, (OPMYITUPOBATH
BONPOCHI, (DUKCHPYIOIIME IPOTUBOPEUUE, NPOOJIEMy, CaMOCTOSATEIHHO YCTAaHABIMBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TTO3UIUIO, MHCHHCE;
MPOBOAMWTH IO CAaMOCTOSATEIHHO COCTABICHHOMY IUIAHY HECIOXHBIM OKCIIEPUMEHT,
HEOOJIBIIOE HCCIEAOBAHNE IO YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy CO0O0i;

CaMOCTOSITEIILHO (DOPMYITHPOBaTH OOOOINEHUS W BHIBOJBI 1O PE3yibTaTaM MPOBEASHHOTO
HAOJIIO/ICHUSI, WCCIICJOBaHUs, OICHUBATh JOCTOBEPHOCTH IIOJIYYCHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATH MPEANOJIOKEHUS O €To
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Patora ¢ undopmaunmeii:

BBISIBIISITh HEJOCTATOYHOCTh M W30BITOYHOCTh WH(POPMAINU, TAHHBIX, HEOOXOAMMBIX IS
pelLeHus 3a]1a4u;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATU3UPOBaThb W HMHTEPIPETUPOBATH HH(OPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

BbIOMpaTh (QopMy MpelacTaBieHHs MHQOpPMAMM U WUIIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh HHGOpPMALMU IO KpPUTEPUSAM, MPEUIOKEHHBIM YUYHUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

Vuusepcanonvie KomMmMynukamugHuvle Oelicmeusi 0becneuugarom coOpmMuposanHocmy
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0unrenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBUSMH U IEISMH
oO0IIeHus; SICHO, TOYHO, PAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHMS 10 XOJy pEIIEHUs 3aJadyd, KOMMEHTHPOBATh IOJIyYEHHBIN
pe3yJbTaT;

B XOJle OOCYXIEeHMs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl, MpPOOIEMBbI,
pemaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOUCK PELIEHHUS]; CONIOCTABIISATh CBOU
CYXKJEHHUS C CYXKICHMAMHU JpPYrMX YYaCTHHKOB JMajora, OOHapyKuBaTh pasiHuue H
CXOJICTBO MO3UIUI; B KOPPEKTHOU (hopme HopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
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3)

NPEACTABISTh PE3YIbTaThl PEIICHUS] 3a/layd, SKCIEPUMEHTA, HCCIEHOBAHUS, IMPOEKTA;
CaMOCTOSITENIbHO BBIOMPaTh (opMar BBICTYIUIGHHS C Y4E€TOM 3a7ad Mpe3eHTaluu U
0COOCHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMAaTh W HCIOJB30BAaTh IPEUMYIIECTBA KOMAaHJAHON W HMHIUBUAYAJIHHOH pabOTHI MpH
peleHny y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATh 1IeJIb COBMECTHOW JEATENBHOCTH, IUIAHUPOBAaTh OPraHU3AIUI0 COBMECTHOM
paboThI, pacmpenensiTh BUABI paboOT, JOTOBAPHBATHCS, OOCYKIATh IMPOILECC M Pe3yiIbTaT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0OCYXKIeHHUs, OOMEH MHEHHSIMH, MO3TOBBIC
LITYPMBI U JIp.);

BBIMOJIHATh CBOKO 4acTh PaOOThl MU KOOPAMHUPOBATh CBOM JICHCTBHS C JAPYTUMH UYICHAMH
KOMaH/IbI;

OLICHUBATh KA4E€CTBO CBOETO BKJIAJa B OOILIHMI MPOIYKT 1O KPUTEPHIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Vuusepcanvnvie pezynamuensle Oelicmsus o0becneuusaom @Gopmuposanue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmszanms:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, ITOPUTM PELIeHMs 3a]aud (MM ero 4yacTb), BBIOMpaTh
croco0 pemeHuss ¢ y4€TOM HMMEIOUIMXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAaIIHH.
CaMOKOHTpPOJIb:

BIAJETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ylbTaTa peLICHHs
MaTeMaTUYECKOH 3a7aun;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh HpPHM PELICHUM 3aJa4yd, BHOCUTH
KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjibTaTa JEATEIbHOCTH IIOCTABIEHHOM II€IM U YCJIOBHUSM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WIM HEAOCTH)KEHMsS L€, HAaXOJUTh OIMIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

2. NIAHWUPYEMbIE MPEOMETHbIE PE3YJIbTATbl OCBOEHUA PAEOYEMN
NPOrPAMMbBI KYPCA (MO rOAAM OBYYEHUA)

Hpe,Z[MeTHLIC PE3yJIbTaThl OCBOCHUSA KypCa ((BepOSITHOCTL M CTaTHCTUKa» B 7—9 Kilaccax

XapaKTECPHU3YIOTC CICAYIOINMHA YMCHUSAMU
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7 KJ1ace

— UYwurate uHQOpMAUIO, NPEICTABICHHYIO B Ta0OiHMIax, Ha JAMarpaMMax; IMpEACTaBIATh
JaHHBIC B BUJE TaOJUIl, CTPOUTH AHArpaMMBbl (CTOJIOMKOBBIC (CTOIOUYATHIC) U KPYTOBBIC) TIO
MaccHBaM 3HAYCHUI.

— OnucelBaTh ¥ HUHTEPHOPETUPOBATH peajbHbIC YKCIOBBIE JaHHBIC, NPEJCTABICHHBIE B
TabIMIax, Ha IUarpaMMmax, rpadukax.

— Hcnonp3oBaTh [UIsi ONUCAaHUS JAHHBIX CTaTUCTUYECKUE XapaKTEPUCTHKU: CpEJHEe
apudMeTHuecKoe, MeIuaHa, HauOoJbIllee U HAaNMEHBIIIEe 3HAUCHUS, pa3Max.

— HWwmerp mnpencraBieHue O ciaydyalHOM M3MEHUMBOCTH Ha MpUMEpax IeH, (QU3NYecKux
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX; HMETh IPEJCTABICHUE O CTAaTUCTUYECKOU
YCTONYUBOCTH.

8 ki1ace

— H3Bnekars u npeobpa3zoBbIBaTh HHPOPMALINIO, IPEICTABICHHYIO B BUJI€ TaOJIUL], AUAarpamMM,
rpaduKOB; MPEICTABIATH JaHHBIC B BHJIE TAOJIHUII, TUarpaMM, rpadukos.

— OmnucelBaTh JaHHbBIE C MOMOUIbIO CTATUCTHUYECKUX IOKa3aTesel: CpeJHUX 3HAYeHUH U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

- HaXO[[I/ITI) YaCTOTHI YHCIOBBIX 3HAUCHHWH M YaCTOTHI CO6I)ITHI>1, B TOM 4YMCJIC 11O pE3yJIbTaTaM
U3MepeHui U HabIoAeHU .

- HaXO[[I/ITI) BCPOATHOCTHU CHy‘IaﬁHBIX COOBITHH B OIIbITax, 3Hass BEPOATHOCTHU SJICMCHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH.

— Hcnonp3oBath TpaduyecKkue MOJCIH: JEPEBO CIIYYAHOTO HSKCIIEPHMEHTA, JHarpaMMbl
DOlinepa, ynuciaoBas npsmasi.

— OmnepupoBaTh MOHATUSMH: MHOXECTBO, ITOJIMHOXKECTBO; BBIMOJIHATh OINEpallUU Haj
MHOXECTBaMHU: OOBEIUHEHHE, TIePECeUCHHE, JIOTIOJTHEHHUE, TEPEUUCHIATh DIIEMEHTHI
MHOXCCTB; IPUMCHATH CBOMCTBA MHOJKECTB.

— Hcnonp3oBaTh Tpaduueckoe MpeiCTaBIeHUE MHOXECTB M CBS3€H MEXIy HHUMH Ui
ONMCAHUS IMPOLECCOB U SBJIEHUH, B TOM YHWCJE MPU PEUICHUM 33434 U3 JAPYruX y4eOHBIX
NPEMETOB U KYPCOB.

9 kjaacc

— H3Bnekarp u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B PA3UYHBIX UCTOYHHUKAX
B BHUjI€ TAaOJuIl, AUMarpaMM, rpauKoB; MPEICTABIATh aHHBIE B BHJE TAOJHIl, JUATPAMM,
rpaduxosB.

— Pemare 3amaum OpraHM30BaHHBIM IMEPeOOPOM BapHAHTOB, a TAKXKE C HCIOJIB30BaHUEM
KOMOWHATOPHBIX TIPABUI U METOIOB.

— Hcnonp30BaTh OnuMcaTeNbHbIE XAapaKTEPUCTUKHU U1 MAaCCHUBOB YHMCJIOBBIX JTaHHBIX, B TOM
YUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

— HaxoauTs 9acTOTHI 3HAYEHHWI M YaCTOTHI COOBITHS, B TOM YHCJIE TOJB3YICh pe3ybTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

— Haxoauth BeposSTHOCTH CIy4yalHBIX COOBITHH B M3yUYEHHBIX OMBITaX, B TOM YHCJIE B OMBITaX
C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSAX HCHBITAHUN /IO TEPBOTO

ycIexa, B cepusax UCIbITaHui beprysun.
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— Hwmers npencrasiaeHue o CIy4aiiHOW BEJIMYUHE U O PACIPENCICHUN BEPOSTHOCTEN.
— Hmetp mpencraBieHne O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJlydaifHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCENT B IPUPOJIE U OOIIEeCTBE.

3. COOEPXAHMUE YYEBHOIO KYPCA (ITO TOJIAM OBYYEHMSI)

7 kj1acce

[IpencraBnenue NaHHBIX B BHJE TAONMI, auarpamm, rpadukoB. 3amoyiHEHHE TaOJHI,
YTEHUE M MOCTPOCHHUE JUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTroBbIX). UTeHHne rpadukoB
peanbHBIX TMpolieccoB. V3prnedeHne MHPOPMALUMU U3 JUArpaMM W TaOJHIl, MCIOJIH30BAaHHUE U
UHTEpIpeTays JaHHBIX.

OmnucarenbHas CTATUCTHUKA: cpeiHee apupMeTHYecKoe, MeIMaHa, pa3Max, HauboJbIlee 1
HauMEHbIlIee 3HaYeHUs] Habopa YHUCIIOBBIX JaHHBIX. [IpuMepsl ciiydaiiHON U3MEHUYUBOCTH.

Cry4aiiHbIid SKCTIepUMEHT (OIIBIT) U CcIy4aiiHOe coObITHE. BeposTHocTs u yactoTa. Poib
MaJIOBEPOSTHBIX U MPAKTHUYECKH JAOCTOBEPHBIX COOBITUH B mpHpojie U B obmectse. MoHeTa u
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepumuHbl. Yucino pédep u cymMMapHasl CTENEHb
BepiinH. [IpeacraBnenue o cBasHoctu rpada. Llenu u muxnel. [lytu B rpadax. O6xon rpada
(otinepoB myTh). lIpencraBnenue o6 opueHTHpoBaHHOM Trpade. Pemienue 3amad ¢ MOMOIIBIO

rpados.

8 kiaacce
[IpencraBienue qaHHBIX B BUE TAOMUII, IUarpaMM, TpaduKoB.

MHOXECTBO, JJIEMEHT MHOXXECTBa, MOJAMHOXeCTBO. Ormnepanud HaJl MHOXKECTBAMH:
oObenMHEeHHe, TiepecedyeHue, jgononHeHue. CBoiWcTBa omepanuid  HaJ  MHOXKECTBAMHU:
MEePEMECTUTENIHHOE, COYETAaTEeNbHOE, paclpeAeuTeNIbHOe, BKIIOueHusd. Vcronb3oBaHue
rpagu4YecKoro MPeACTaBICHHUs] MHOKECTB JIJIsl OTIMCAHUSI PEAIbHBIX MPOIECCOB U SIBJICHUH, MPHU
pelieHuu 3aad.

N3mepenue paccenBaHus JaHHBIX. JlUcrepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DOnemMeHTapHble COOBITHS ciy4aiiHoro omnbita. CiydaiiHble coObiTus. BepositHocTH
coObITHii. ONBITEI C PaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITHSMHU. CiyyaliHbIi BBIOOD.
CBsI3b MEX/1y MAJOBEPOSTHBIMHU U IPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMH B IIPUPO/IE,

o0I11eCTBE U HayKe.
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HepeBo. CBoiicTBa JE€pEBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYECH
BEPIINHBI, CBSI3b MEXIY YHCIOM BEpIIMH M 4YucioMm peoep. IIpaBmiio ymHoxkeHus. Perienue
3aJa4 ¢ IOMOIIIbIO TpadoB.

[IporuBononoxHeie coObiTus. Jluarpamma Oiinepa. OObeIWHEHUE U TICPECEUYCHUE
coObiTuii. HecoBmecTHble coObitua. @opMmyna CIIOKEHUS BEpOSATHOCTEH.  YCJIOBHAs
BeposATHOCTb. [IpaBuio ymuoxxenus. HezaBucumele coObitus. [Ipencrapnenne sxcriepumMenTta B
BHJIE JepeBa. PemieHne 3a1a4 Ha HaXO0KJICHUE BEPOSITHOCTEN C IMTOMOULIBIO J€PEBA CIYYANMHOTO
AKCIIEPUMEHTA, AUarpaMm Dusepa.

9 kjacc

[IpencraBieHre AJaHHBIX B BUJIE TAOJHUIl, qUarpamm, rpadukoB, MHTEPIpPETAIU JaHHBIX.
Urenne 1 mocTpoeHue TabuIl, quarpamMmm, rpaduKoB 1Mo peaabHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. Coyeranuss u uucio couetanuid. TpeyrosnbHuk Ilackans.
Pemenue 3a1a4 ¢ ucnosib30BaHUEM KOMOMHATOPHUKHU.

I'eomeTpuueckas BeposTHOCTh. CiydaiiHblii BEIOOp TOYKH U3 (DUTYPHI HA IIOCKOCTH, U3
OTpe3Ka U U3 Iyr'd OKPY>KHOCTH.

Hcnpiranne. Ycenex u Heynmaya. Cepust ucnbITaHud a0 nepBoro ycmnexa. Cepus
ucnelTaHuii bepuynnu. BepostHocTu coObITHIM B cepuM UcibITaHul bepHysuiu.

CrydaiiHas BeIMUYMHA U paclpelieieHue BeposTHOCTEH. Maremarnyeckoe OXXHIaHHE U
puctiepcus. IIpuMepsl MaTeMaTU4eCKOro OKMAAHMS KaK TEOPETUYECKOrO0 CPEJHEro 3HA4eHUs
BEIMYUHBL. MaTeMaTnyeckoe OXUIgaHue U JUCIIEPCHs CIy4alHON BEJIMYMHBI «YUCIIO YCIIEXOB B
CEpHUH UCIBITAHUMN bepHyIm».

[TonsiTre 0 3akoHe OoNbIIKX YKcen. MI3MepeHne BepoaTHOCTEH ¢ MOMOIIBI0 4yacToT. Pornb
Y 3HAUYCHUE 3aKOHA OOJIBIINX YUCEN B PUPOJIEC U OOIIECTBE.
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4. TEMATUYECKOE NMNIAHUPOBAHUE(NMO rOAAM OBYYEHUA)

7 kaacc(34 v)
Kpr‘lJGOM BBIACICHBI TCMBI, npenHa3HaquHble IJI1 OBHAKOMUTECIBbHOT' O I/I3y‘-I€HI/ISI. OHI/I HC BKJIHOYAKOTCS B PITOI‘OBBIﬁ KOHTpOJIL, MOFyT
OBITh UCKJTFOUCHBI U3 MEPOIPHUATUI TPOMEKYTOUHOTO KOHTPOJIA.
Kon-Bo yacos

Tema ypoka XapaKTepucTuKa aearenbHOCTU obyyarowmxca
Bcero KP ne

7 1 1,5 OcBauBaTb cnocobbl  NpPeacTaBNEHUACTATUCTUYECKUX  A@HHbIX U
Fnasa 1. MpeacTtaBneHne AaHHbIX YMCNOBbLIXMACCUMBOB C MOMOLLBIO Tabauwy 1 guarpamm CUMCNONb30BaHUEM
AKTYanbHbIX 7] Ba*KHbIXAAHHbIX (nemorpaduyeckme

AaHHble,NPOM3BOACTBO NPOMbILWAEHHOWN NCeNbCKOXO3ANCTBEHHOM
NPOAYKLMM,06LLEeCTBEHHDbIE U NPUPOAHbIE ABNEHUA).
M3yyatb metogbl  pabotbl C  TabauuyHbiIMM  urpaduyecknmm
NPeACTaBNeHUAMM  [AHHbIX  CMOMOLLbIO  UMPPOBLIX pecypcoB B
XO4enpaKkTuyeckmx pabor
FnaBa 2. OnucatenbHaa CTaTUCTUKA 6 1 1 OcBaMBaTb NOHATUA: YNC/NOBOM Habop,mepa LEHTPaNbHON TeHAEHUMU
(mepaueHTpa), B TOM Yncne cpeaHeeapudmeTmyeckoe, meamaHa.
OnucbiBaThb CTAaTUCTUYECKME AaHHble CNOMOLLbIO cpeaHero
apudmeTnyecKoro umeamaHbl. Pewatb 3agaum.
M3yuatb cBOMCTBA cCpeaHMX, B TOM 4WUC/Ie CNOMOLWb LUPPOBbIX
pecypcos, B XxogenpakTnieckmx pabor.
OcBamnBaTb NOHATUA: HanbonbLiee n
HaMMeHblLee 3HAYEeHWUs YMCNOBOTO MacCCMBA,pPa3max.Pewwatb 33434 Ha
BblbOp cnocobaonucaHns AaHHbIX B COOTBETCTBUM CMPUPOAOM AAHHbIX U
Lenamum uccnenoBaHua
OcBamBaTb MNOHATUA: YAcTOTa 3HAYEHWUN BMACCMBE AAHHbIX, TPYNNMPOBKA

Fnasa 3. ChyyaiiHaa U3MEHYMBOCTb 7 1 1
OAHHbIX,TUCTOrPaMma.
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Tema ypoka

FnaBa 4. Fpadbl

Fnasa 5. Jlornyeckue yrtBepXAeHUA U
BbICKa3blBaHUA

Kon-Bo yacos

Bcero

KP

npe

XapaKTepucTuKa aeAatTenbHOCTU obyyatowmxca

CTpouTb U aHaNU3MPOBATb MMCTOrpammbl,noAbupatb noaxogAwMn war
rPynNnNUPOBKMU.

OcBamBatb rpadumyeckme npeacTaBAEHMAPA3HbIX BUAOB C/y4aliHOM
M3MEHYMBOCTM, BTOM YMCAE C MOMOLLBI UMPPOBLIX PECYpCcoB,B Xone
npaKTM4Yeckomn paboTbl

OcBauBaTb NOHATUA: rpad, BepLUNHA

rpada, pebpo rpada, cteneHb(BaNEHTHOCTb BEPLUMHbI), LLEMb U LIUKA.
OcBamBatb nNOHATMA: nNyTb B  rpade,aiinepos  nytb, 0bxoa
rpada,opMeHTUPOoBaHHbIN rpad.

Pewartb 3agauM Ha MNOUCK CymMMbICTENEHeN BeplnH rpada, Ha
nouckobxoga rpada, Ha MOUCK NyTE BOPUEHTUPOBAHHDIX Fpadax.
OcBauBaTb cnocobbl npeacTaBneHUsA3agad4 M3 Kypca  anrebpol,
reomeTpun,Te0pUn BEPOATHOCTEM, APYrUXNPeamMeToB C  MOMOLLbIO
rpados (KapTbl,cxembil, aNneKTpuvecKme uenu,pyHKUMOHaNbHbIe
COOTBETCTBMA) Hanpumepax

OnepuposaTtb NOHATUAMM:BbICKA3blBaHME, WUCTUHHOCTb n
NIOXKHOCTbBbICKA3bIBaHUSA, CNOXKHble n NPOCTblEBbICKA3bIBaHMA,
OTPULL@HMEBbICKA3bIBaHWUM, YCNOBHbIEBbLICKA3bIBaHWUA (MMMIMKALNK).
Ctpoutb BbICKA3blBaHMA, OTPUL,AHUABDLICKA3blBAHUM,
LENOYKNMYMO3aKIOYEeHUI Ha OCHOBEWCMNO/Ib30BaAHUA npasun
Nnorvkn.OnepupoBarb NoOHATUAMMK:ONpeaeneHune, aKcnMoma,
Teopema,10Ka3aTeNbCTBO.

MpuBoguUTb  NpMMeEpPbl U KOHTPNPUMEpPLIANA  NOATBEPXKAEHMUA
CBOWXBbICKA3bIBaHUN.
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Kon-Bo yacos

Tema ypoka
Bcero
Fnasa 6. CnayvaiiHble oONbiTbl WU 3
cnyyvaiiHble cobbiTua
UToroBoe NoBTOpEHUE U KOHTPOJIb 4

OBLUEE KOJ/IMHECTBO YACOB O 34
NMPOrPAMME

KP

npe

0,5

XapaKTepucTuKa aeAatTenbHOCTU obyyatowmxca

OcBavBaTb MNOHATUA: CAyYalHbIA  ONbITU  CAy4anMHoe  cobbiTue,
ManoBepoAaTHoe MNPaKTUYEeCKM  gocToBepHoe  cobbiTve.U3yuaTb
3HAaYMMOCTb Ma/IOBEPOATHbLIXCOOLITUI B Npupoae 1 0bLecTBe HaBaXKHbIX
npumepax (aBapuu, Hec4yacCTHblecay4au, 3awmTa
nepcoHanbHoMMHGOpMaLmmn, nepegaya AaHHbIX).

MU3yuaTtb ponb KNaCCUYECKMXBEPOATHOCTHbIX Mmogenemn

(MmoHeTa,urpanbHan KoCTb) B TEOPUMBEPOATHOCTEN.

Habnatopatb M n3yyatb 4acToTYCOObLITUI B NPOCTbIX SKCMEPUMEHTAX, BTOM
yucae ¢ NOMOLLbIO LMPPOBBLIXPECYPCOB, B XOAE NPAKTUYECKOM paboTbl
MoBTOPATb M3y4YeHHOE M BbICTPAUBATbCUCTEMY 3HAHUN.

PewaTb 3apgauM Ha npeacTaBNAeHME  UMOMUCAHWE  AaHHbIX  C
NMOMOLLbIOM3YYEHHbIX XapPaKTEPUCTUK.

O6cyxpatb npumepbl CNYYaMHbIXCOObITUN, Ma/IOBEPOSTHbIX
NNPaKTUYECKN AO0CTOBEPHbIX CNYYaMHbIXCOOLITUIN, UX POAN B MPUPOLE U

KU3HNYENOBEKA

I'paduk npoBeaeHus1 KOHTPOJIbHBIX M IPaKTHYeCcKHUX padoT (7 Kiacc)

NeNe
n/n nnaHy

Aata no AaTta

dakTnu.

Tema KOHTPONbHO paboTbl
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© oo N O W

[TpakTuyeckaspabora "Tabmursr"

[Tpaktuyeckas padora "Auarpammsbr”

KonTposbHnas pa6ora Ne 1o teme «IlpeacraBieHue JaHHBIX»
[TpakTiaeckast paborta «CpeqHue3HAYCHHS»

KonTpoabnas padora Ne 2 no teme «OnucarejbHasi CTATUCTHUKA
[TpakTrueckas pabota no Teme«CrydyaiiHassu3MEHUYNBOCTb»

KonTpoasnas padora Ne 3 no teme «Ciry4ailHasi U3MEHYHUBOCTH)
[IpakTueckas padora"YacTtora BeimaaeHus opia'

HNTorosasi KOHTpoJIbHasI padoTa

8 kiacc(34 v)

KprMGOM BBIACJICHBI TEMBI, MPECAHA3HAYCHHBIC IJId O3HAKOMUTCIIBHOI'O HM3YUCHUA. OHHU He BKJIIOYAIOTCS B UTOTOBBIN KOHTPOJIb, MOT'YT

OBITH UCKJIFOUEHBI U3 MGPOHpI/IHTI/Iﬁ MMPOMCIKYTOYHOI'O KOHTPOJIA.

Tema ypoka

MoBTOpeHue Kypca 7 Knacca

Fnasa 7. MHOKecTBa

3

Kon-Bo uacos

Bcero

KP

np

Buapbl,

dopmbli
KOHTpONA

Xa PaKTEPUCTUKA AeATE/IbHOCTU 06y-|a|ou4uxcs|

MoBTOPATb M3yYEHHOE U BbICTPAUBATLCUCTEMY 3HAHUN.

Pewarb 3a4auM Ha NpeacTaB/ieHNE NONMUCAHNE AAHHbIX C MOMOLLbIOU3YYEHHbIX
XapPaKTepPUCTUK.

Pewartb 3apauu Ha npeacTaBNeHMerpynnmMpPoBaHHbIX  AaHHbIX U
onncaHnecay4aHoOM U3MEHUYMBOCTH.

Pewartb 33agauM Ha onpeaesieHNevYacToTbl Cay4daliHbIiXx cobbITU,0bCyKaeHMe
NPMMEPOB CAYYANHbIXCODOLITUI, MaNOBEPOATHBLIX UMPAKTUYECKN AO0CTOBEPHbIX
CNYYAMHbIXCOOBLITUI, UX PONIN B NPUPOLE U XKU3HUYEIOBEKA

OcBanBaTb NOHATUA: MHOECTBO,3/1EMEHT MHOKECTBa, NOAMHOXKECTBO.
BbINnoAHATb onepaumMmu HagMHOXeCcTBaMKn: 06 beauHeEHME,
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Kon-Bo yacos

Tema ypoka
Bcero KP ne
I'maBa 8. MartremMaTH4eckoe
onucaHue CIy4anHbIX 5 1 1
COOBITHI
I'maBa 9. PaccenBanue
JIaB NBaHU 4 0 0
TAHHBIX
FnaBsa 10. flepeBbs 3 0 0

Bupgpl,

dopmbli
KOHTpOAA

XapakTepucTuKa gearenbHocTu obyyatowmxca

nepece4yeHne, A0NOJIHEHKE.
Ucnonb3oBatb CBOMCTBA:NEPEMECTUTESIbHOE,
coyeTaTeNIbHOE,pacnpenennTenbHoe, BKAtoYeHUA.Ucnonb3oBaTtb
rpadpuyeckoenpencTaBieHNE MHOXKECTB NPU ONUCAHUMPEAbHbIX NPOLLECCOB U
ABNEHUN, NPUPELIEHNN 33434 U3 APYTMX YYEOHbIXNPEAMETOB U KypCcoB
OcsamBaTtb NOHATUA:  3JIeMEHTapHoecobbiTUe,  cayyanMHoe  cobbiTue
KaKCOBOKYMHOCTb 61aronpUATCTBYIOLLNX3/IEMEHTAPHbIX
COb6bITUIN,PAaBHOBO3MOMKHbIE 3/1eMEHTapHbleCOObITUA.

Pewatb 3agauM Ha BbIYMCNEHMEBEPOATHOCTEN COOBLITUI MOBEPOATHOCTAM
3NleMeHTapHbIX cObbITUINCAYYaMHOrO ONbITa.

Pewarb 33asauM Ha  BbIYMCIEHMEBEPOATHOCTEM COObLITMIM B OMbITax
CPaBHOBO3MOXHbIMWU  3JIEMEHTAPHLIMUCODOLITUAMM, B  TOM  4ucae ¢
NOMOLLbIOKOMMbIOTEPA.

MNpoBoguTtb 7] usyyatb onbITbl CPaBHOBO3MOKHbIMU
3N1€MEHTAPHbIMUCOOBLITUAMM (C MCNONb30BAHMEM MOHET,UrPasibHbIX KOCTEW,
APYrUx MoJiesien) BXoae NpakTUYecKol paboTbl

OcBamBaTtb NOHATUA: AUCNEPCUA UCTAHAAPTHOE OTK/IOHEHME, UCNO/Ib30BATLITH
XapPaKTepPUCTUKM AN18 ONUCAHMAPACCEMBAHNSA AAHHbIX.

BbigBuratb  runotesbl 06  OTCYTCTBUUMAMU HaMuYMKM  CBA3M no
AnarpammampaccemBaHums.

CTpouTb Auarpammbl pacceMBaHUA MOMMEIOLWMMCA AaHHbIM, B TOM 4ucie
CMOMOLLbIO KOMMNbIOTEPA

OcsamBaTtb MNOHATMA: JepeBO KaK rpadbe3 UMKNa, BUCAYanA BepLUMHA
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Tema ypoka

Ffnasa 11. MaremaTuuyecKkue
paccyxpeHuma

fnasa 12. Onepauum Hapg
CnyyaiiHbIMU cobbiTUAMMU

FnhaBsa 13. YcnoBHana
BEpPOATHOCTb U He3aBUCUMbIE
cobbiTnA

Kon-Bo yacos

Bcero

KP

np

Bupgpl,

dopmbli
KOHTpOAA

XapakTepucTuKa gearenbHocTu obyyatowmxca

(nncT),BeTBb AepeBa, NyThb B AepeBe, AMamMeTpaepeBa.

M3yuaTb CBOMCTBA AepeBa:CyLLECTBOBAHNE BUCAYEN BEPLUMHbI,€AUHCTBEHHOCTb
nyTM mexay [ABYMABEPLIMHAMMW, CBA3b MeEXKAY 4YWMC/OMBEPLWMH U YUCIOM
pébep.

Pewartb 3agaum Ha NOWUCK WUMepeyncneHne nyTel B AepeBe,onpeneneHune
yncna BepWMH unn pébep Baepese, 0bxoa GUHapHOro gepesa, B TOMYMUC/IE C
NPUMEHEHNEM NPaBUIaYMHOXKEHUSA

BbINONHATb OnNepaunn HaABbICKA3bIBAHUAMMU: «U», «UAUY, «He».CTPOUTb
BbICKa3blBaHWA, OTPULAHUABBLICKA3bIBAHUNA, LLENOYKMYMO3AKAOYEHUIM  Ha
OCHOBEWCMNO/Ib30BaHMA MPABUA JIOTUKN.

OcBavBaTb MNOHATUA: B3aMMHOMNPOTUBOMO/IONKHbIE COObITUA, onepauumMHaz
cobbiTuAMKM, obbeanHeHMe wunepecedyeHne cobbITUIA, amnarpammadiisiepa
(3Mnepa—BeHHa), coBMeCTHbIEN HECOBMECTHbIE COObITUA.

M3yyatb Teopembl O  BEpPOATHOCTMOOBLEAWMHEHMA  ABYX  CODObITMM
(bopmynbicnoxkeHUa BepoaTHOCTEN).

Pewatb 3agauM, B TOM 4YMC/Ie TEKCTOBble3agayM Ha onpegeneHue
BEpPOATHOCTENOObEAMHEHMA U MepeceyeHna coObITUI CMOMOLLBID YMCIOBOM
NpPsAMOK, Anarpammdinnepa, popmynbl CNOKEHNABEPOATHOCTEN.

OcBauBaTtb NOHATUA: NPaBUIOYMHOMEHMUA BEPOATHOCTEN,
YC/I0BHAABEPOATHOCTb, HE3aBUCUMbIE CODbITUALEPEBO CNYYalHOrO OnbITa.
M3yuatb cBOMUCTBA (ONpeaeneHns)He3aBUCUMbIX COBbITUN.

PewaTtb 3apgauMm Ha onpeaeneHuMe  WMUCMNO/Nb30BaHWE  HE3aBUCUMBbIX
cob6bITM.Pewatb 3apaun Ha MNOUCKBEPOSATHOCTEM, B TOM YMUCNAE YC/IOBHbIX,

62



Tema ypoka

Utorosoe nosTopeHue u
KOHTPO/1b

OBLLEE KO/TUYECTBO YACOB
no NPOrPAMME

Kon-Bo yacos

Bcero

34

KP

np

Bupgpl,

dopmbli
KOHTpOAA

XapakTepucTuKa gearenbHocTu obyyatowmxca

CMCMO/Ib30BaHUEM AEPEBA CIY4aNHOroonbITa

MoBTOPATb M3y4eHHOE N BbICTPAUBATbLCUCTEMY 3HAHUN.

PewaTtb 3aga4m Ha NpeacTaB/ieHMe MONUCAHME AaHHbIX C MOMOLLbIOM3YYEHHbIX
XapPaKTepPUCTUK.

PewaTtb 3agaum c npumeHeHnemrpados.

Pewartb 3agauM Ha  HAXOXAEHUEBEPOATHOCTM  CAy4aMHOro  cobbiTuA
NOBEPOATHOCTAM  3JIEMEHTAPHbIX CcObObLITM,B TOM 4Yucae B  OnbITax
CPAaBHOBO3MOKHbIMW 3N1€MEHTAPHbIMUCOBLITUAMMU.

Pewatb 3a4auM Ha HaxoXAeHMeBepoATHOCTeM obbeauHeHMA unepeceyveHus
CcobbITM, B TOM YMCAEHE3AaBUCUMbIX, C WCNOSb30BaHUEMIPADUUYECKNX
npeAcTaB/IEHUM U AepeBac/ly4alHOro onbiTa.

Pewartb 33agauM Ha nepeyncsieHneKombmnHaumin (Yncna nepectaHOBOK,YMCA
coyeTaHun), Ha HaX0XAEeHNEBEPOATHOCTEN cobbITni c
NPUMEHEHNEMKOMOBUHATOPUKM, B TOM YMUC/Ie CUCMO/Ib30BAHMEM TPEYrosibHUKa
Mackansa

I'paduk npoBeaeHNsi KOHTPOJIBHBIX U NMPAKTHYECKUX PadoT (8 kiacc)

63



NeNe Jatano Aarta
n/n nnaHy  ¢akrtuu.

Tema ypoka

MoBTOpeHue Kypca 8 Knacca

FnaBa 14.
KOMOGUHaTOPUKK

d1eMeHTbI

Tema KOHTPO/IbHOM PaboTbi

[TpakTraeckaspadbora «OMbBITH C PABHOBO3MOKHBIMUAJIEMEHTAPHBIMEA COOBITHSIMU»
Koutpoabsnas padora Ne 1 mo teme «MaTteMaTu4eckoe ONUCAHUE CAYHYAHHBIX COOBITHIDY
Koutpoabnas padora Ne 2 no teme «PaccenBanue jaHHbIX. [lepeBbsi. MaTeMaTH4uecKue paccyKaeHus»

Hrorosasn KOHTPOJIbHas paﬁoTa

Bcero

Kon-Bo uacos

KP

np

9 kaacc(34 u)

Buapbi,

dopmbl
KOHTpons

64

Xapa KTePUCTUKaA AeATE/IbHOCTU 06y‘-|alOI.U,MXCﬂ

MoBTOpPATL M3y4EeHHOE, NBbICTPAUBATb CUCTEMY 3HAHUIA.

Pewatb 3apgaum Ha NnpeacTaB/ieHMe MONUCAHWE AAHHDIX.

Pewarb 3agauM Ha  HaxOX/[eHUeBepoATHOCTEM obbeanHeHuA
nnepeceyeHnn cobbITui, B TOM YyncNeHe3aBUCUMBbIX, C
ncnosb3oBaHMeMrpadUUecKnx NpeacTaBNeHUn U AepeBac/sy4arHOro
onbiTa.

Pewartb 3apgaum Ha nepedyncieHneKombuHaumim (umcna
NepecTaHOBOK,UMCNA  COYETaHMM), HA  HaXOXAEHWEeBepPOATHOCTEM
cobbITMA € NPUMEHEHUEMKOMOWHATOPUKKM, B  TOM  4ucne
CMCNONb30BaHWEM TpeyronbHMKa MNackana

OcBauBaTtb NOHATUA: KOMOWHaTopHOENpPaBnIo YMHOMEHUS,
ynopsaoyeHHasanapa, TPoOiMKa O06BEKTOB, nepecTaHOBKA,paKkTopman
4ymcna, coveTaHne, YNC0COHeTaHUM, TPeYyroNbHUK Mackana.



Kon-Bo yacos

Tema ypoka
Bcero KP
I'naBa 15. I'eomerpuueckasi a 1
BEPOSITHOCTH
I'maBa 16. HcnbiTaHus 6 0

bepnysu

Bupbl,

dopmbli
ne KOHTpons

65

Xapa KTEPUCTUKA AeATE/IbHOCTU 06yqa|ou.l,uxcn

Pewarb 3apauun Ha nepeyncaeHneynopsaaodeHHbIX nap,
TPOEK,nepeyncieHme nepecTtaHOBOK ncoyeTaHui 3N1eMEHTOB
Pa3/IMYHBbIXMHOMECTB.

Pewatb 3agaunm Ha nNpPUMEHeHWe 4YucnacoyetaHuin B anrebpe
(coKkpawéHHoeyMHOXeHNe, BUHOM HbloTOHA).

Pewatb, npumeHAA KOMOWHATOPMKY,33ZlayM HA  BblYMUC/IEHME
BEPOATHOCTEN, BTOM 4YMCAE C NMOMOLLbIO 3/EKTPOHHbLIXTabANUy, B xoge
npaKTMyYeckomn paboTbl

OcBanBaTb NOHATUE FEOMETPUYECKOMBEPOATHOCTM.

Pewatb 3agauM Ha  HaXOXAEHMEBEPOATHOCTEM B  OMbITax,
NpeAcTaBUMbIXKaK BblbOp TOYEK M3 MHOrOyrosbHWKa,Kpyra, OTpesKa
WKW OYTU OKPYXKHOCTU,YUCNOBOTO NPOMEXKYTKA

OcBamMBaTb  MNOHATUA:  UCMbITAaHWE,dIeMeHTapHoe  cobbiTe B
ncnbiTaHMK(ycnex n Heygaya), cepua UCNbITaHUIA, HACcTyNIeHMe NepBoro
ycnexa (Heyaauu),cepus UcnbiTaHuii bepHynnu.

Pewarb 3agauM Ha  HaxOMKAEHMEBEPOATHOCTEM  cOObITUA B
cepuMmncnbiTaHUA A0 NEepBOro ycrnexa, B TOMYMCAE C MPUMEHEHMEM
$opMyIbl CYMMbIr€OMETPUYECKOMN MPOrpPeccum.

PewaTtb 3a4a4M Ha HaXOXAEHNEBEPOATHOCTEN 3/IeMEHTAPHbIX COOLITUI
BCEPUMU NCNbITaHWUM BepHynnn, HaHaxoXAaeHue
BEPOATHOCTUONPEAENEHHOINO YWUC/lAa YCNEXOB B  CEPUUUCTbITAHWUM
beprynnn.

M3yyatb B Xxope npaKTuuyecKoir pabotbl, B TOM 4Yucne C



Tema ypoka

FnhaBsa
BEe/INYUHDI

17.

CnyuaiiHble

Bcero

Kon-Bo yacos

KP

np

Bupbl,

dopmbli
KOHTpons

66

Xapa KTEPUCTUKA AeATE/IbHOCTU 06yqa|ou.l,uxcn

NOMOLLbIOLMPPOBLIX  PECYPCOB, CBOMCTBABEPOATHOCTM B  CEpPUM
NCNbITaHWUM

bepHynnm

OcBouTb NOHATUA: Cny4YaiiHasBeNNYMHA, 3Ha4YeHue
C'Y4aHOMBE/IMYMHDI, pacnpeeneHneBeposTHOCTEN.

MU3yuatb 7] obcyxaatb NPUMepPbIANCKPETHbIX n
HenpepbIBHbIXC/IY4aMHbIX BEAUMYUH (POCT, BECYeNoBEeKa, YMUC/EHHOCTb
HaceneHus,Apyrve M3MeH4YMBble BeJIMYUHbBI,paccMaTpuBatoWwmeca B
KYpCecTaTUCTUKN), MOAE/NbHbIX C/AYyYaMHbIXBE/IMYNH, CBSA3AHHbIX CO
cnyyarHbiMMonbiTaMu  (BpocaHMe  MOHEeTbl, WUrpPasibHOMKOCTH, CO
Cny4YaiiHbiM BbIGOpOM M T. N.).

OcBaMBaTb NOHATUA: MAaTEMATUYECKOEOXKMAAHMNE CNYyYaiHON BENNYNHDI
KaKTeopeTuyeckoe  cpeaHee 3HauYeHue,gucnepcus cny4yaitHom
BE/IMYMHbI KaKaHa/or ANCNEPCUM YNCNOBOro Habopa.

Pewatb 3agauM Ha  BblYMCAEHMEMATEMATMYECKOTO  OXUAAHUSA
naucnepcum JNCKPETHOM CNYYaNHOMBEIUYMHDI no
3agaHHOMypacnpeseneHmo, B TOM 4YuCie 3a4ay,CBA3AHHbIX CO
CTpaxoBaHWEM UNOTEPESMM.

3HAaKOMUTbCA C  MaTeMaTUYECKUMOXKUAAHMEM UM AUCNEepCcUen
HeKoTopbIXpacnpeaeneHnin, B TOM 4ucnepacnpeneneHusa Ccay4yamHom
BE/IMYMHbBICYNCIO YCNEXOB» B CEPUN UCMbITaHUNBepHYNAN.

M3yuyatb 4YacToTy COOLITUA BMOBTOPSAIOWMXCA C/AyYalHbIX OMblTaxKakK
CNy4YaiiHy0 BENNYMHY.



Tema ypoka

Utorosoe noBTOpeHuMe w
KOHTPO/b

OBLLEE KOJ/IMMECTBO HYACOB
no NPOrPAMME

Bcero

34

Kon-Bo yacos Bupbl,

dopmbli
KP ne KOHTpons

XapaKTepucTuKa geatenbHOCTU obyyalowmxca

3HAaKOMMUTbCA C 3aKOHOM 6osbwuxumcen (B dopme bepHynnn):
npuboNbWOM 4Yucie OMblITOB  4YacToTacobbitma 6aAM3Ka K ero
BEPOATHOCTM.

Pewarb 3a4auM Ha M3MEPEHMEBEPOATHOCTEN C MOMOLLbIO YacToOT.
O6cyKpgaTb  posib  3aKOHa  bonblimMxymcen B 0DOOCHOBaHWUU
YacTOTHOroMeTo4a U3MEPEHUS BEPOATHOCTEN.

O6cyxaaTb 3aKOH 60nbLKMX yncen KaKknposBeaeHune
CTAaTUCTUYECKOMYCTOMYMBOCTU B M3MEHYMBLIX ABJEHMUAX,PO/Ib 33KOHa
60/1bLUMX YMCEN B NPUPOLEN B HKU3HU YENOBEKA

MoBTOPATH M3y4YEeHHOE M BbICTPAUBATb CUCTEMY 3HAHWIA.

Pewarb 3apaum Ha NnpeacTaBieHMe NONMUCAHUE AAHHDbIX.

Pewartb 3agauM Ha HaxOXXAEHWEBEPOATHOCTEN COOLITUIM, B TOM yucne
BOMbITAX Cc PaBHOBO3MOXHbIMMU3IEMEHTAPHbIMM
cobbiTAMU,BEPOATHOCTEN 0ObEeAMHEHMA UNepecevyeHns CcobbITUN,
BbIYMCAATLBEPOATHOCTU B OMbITAX C CEPUAMMUCAYHANHBIX UCMIBITAHUI

I'paduk npoBeneHus1 KOHTPOJIbHBIX M IPAKTHYECKHUX PadoT (9 Kiace)
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NeNe Jatano Aarta

Tema KOHTPO/IbHOM PaboTbi
n/n nnaHy  ¢akrtuu.

5. MpakTnyeckaa pabota  «BbluMCNEHNEBEPOATHOCTEM C  WMCNO/Nb30BAaHUEMKOMOWUHATOPHBLIX  GYHKUMM

3ﬂeKTpOHHbIXTa6J'IMLI|»

6. Kounrtpoabnas padora Ne 1 mo teme «aeMeHTbI KOMOMHATOPUKH. ['eoMeTpHyeckasi BEpOSITHOCTD)
1. MpaKTnyeckana paboTa «UcnbiTaHnabepHynan»
8. KonTpoubsnas pabora Ne 2 no teme «McnbiTanusi bepuyninu. Ciy4aiiHble BeJTHYHHBI»
9. HUTorosasi KOHTpoOJILHAsA padoTa
CornacoBaHo: COTNTACOBAHO:
MpoTtoKon 3aceganna MO yuntenei TapaceHko C.A.
o1 30.08. 2023 roga Ne 1 30.08. 2023 ropa

fapxxmesa C.A.
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